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10 INTRODUCTION

THISTHI REPORT SUMMARIZESSUMMARIZE HISTORICAL GEOLOGICAL AND CHEMICAL DATA GATHERED DURING SOIL

AND GROUNDWATER INVESTIGATION AT FORMER FIRE TRAINING CENTER LOCATED AT THE KING COUNTY

AIRPORT IN SEATTLE WASHINGTON THE PURPOSE OF THE
INVESTIGATION WAS TO FURTHER CHARACTERIZE SOIL

AND GROUNDWATER QUALITY AT AND NEAR THE FORMER
FACILITY IN KEEPING WITH ACCEPTED TERMINOLOGY

THE SITE WILL BE REFERRED TO AS THE NORTH BOEING FIELD FIRE TRAINING CENTER NBF FTC PREVIOUSPREVIOU

INVESTIGATIONSINVESTIGATION AT THE NBF FTC INCLUDE JULY 1983 STUDY BY SHANNON WILSON INC MAY

1984 SOIL SAMPLING EVENT BY LAUCKSLAUCK TESTING LABORATORIESLABORATORIE INC LAUCKSLAUCK AND DECEMBER 1987

SOIL AND GROUNDWATER INVESTIGATION BY CH2M HILL NORTHWEST THISTHI REPORT SUMMARIZESSUMMARIZE THE

PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION AND PRESENTSPRESENT THE RESULTSRESULT AND CONCLUSIONSCONCLUSION OF FIELD PROGRAM CONDUCTED

BY LANDAU ASSOCIATESASSOCIATE DURING JULY 1992 LABORATORY RESULTSRESULT ARE CONTAINED IN VOLUME II OF THISTHI

REPORT

20 DESCRIPTION OF THE NORTH BOEING FIELD FIRE TRAINING CENTER

THE NBF FTC IS LOCATED APPROXIMATELY 1000 FT NORTHWEST OF THE NORTH END OF THE KING

COUNTY AIRPORT MAIN RUNWAY AN INACTIVE POWER PLANT OWNED BY SEATTLE CITY LIGHT IS LOCATED

ABOUT 200 FT TO THE NORTHWEST VICINITY MAP IS PRESENTED ON FIGURE 1 THE SITE LOCATION RELATIVE

TO SURROUNDING FEATURESFEATURE IS SHOWN ON FIGURE 2

THE FIRE TRAINING CENTER CONSISTSCONSIST OF
RECTANGULAR SHAPED EARTHEN IMPOUNDMENT MEASURING

APPROXIMATELY 140 FT BY 100 FT THE IMPOUNDMENT IS DIVIDED INTO TWO CELLSCELL BY AN EARTHEN DIKE

THE LARGER SOUTHERN CELL IS APPROXIMATELY THREE TIMESTIME THE AREA OF THE SMALLER NORTHERN CELL THE

BOTTOM OF THE CELLSCELL ARE AT THE APPROXIMATE ELEVATION OF SURROUNDING GRADESGRADE AND THE BERMSBERM ARE

GENERALLY 23 FT ABOVE GRADE BOTH CELLSCELL ARE UNPAVED AND UNCOVERED

ALSO PRESENT NEAR THE IMPOUNDMENT ARE STORAGE SHED AND 500GAL UNDERGROUND STORAGE

TANK THE TANK WAS USED FOR THE STORAGE OF JET FUEL FOR THE FIRE
TRAINING EXERCISES ONE OTHER

NEARBY FEATURE INCLUDESINCLUDE AN APPROXIMATE 1I4ACRE GEOTEXTILECOVERED AREA AND DRAINAGE DITCH

102692 BOELNGNBFGEOTECHRI
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UNDERLYING THE GEOTEXTILE ARE ONE CONCRETE AND ONE WOOD CATCHMENT BASINSBASIN WHICH WERE

APPARENTLY PART OF DRAINAGE SYSTEM FOR THE IMPOUNDMENTSIMPOUNDMENT SHANNON WILSON 1983 CH2M

HILL 1987 THESE FEATURESFEATURE ARE SHOWN ON THE SITE MAP FIGURE 3

ACCORDING TO INFORMAL INTERVIEWSINTERVIEW WITH KING COUNTY AIRPORT PERSONNEL THE NBF FTC WAS

LAST USED FOR FIRE TRAINING EXERCISESEXERCISE DURING THE WINTER OF 199192 APPARENTLY THE FIRE TRAINING

EXERCISESEXERCISE WERE CONDUCTED IN THE MOST RECENT PAST BY FILLING THE SOUTHERN CELL OF THE

IMPOUNDMENT WITH WATER AND PLACING FLOATING LAYER OF FLAMMABLE LIQUID JET FUEL ON TOP OF THE

PONDED WATER GASOLINE TORCHESTORCHE WERE THEN USED TO SET THE LIQUID AFLAME AND THE FIRE WAS

SUBSEQUENTLY EXTINGUISHED WITH WATER ANDOR FOAM BECAUSE THE PREDOMINANT WIND DIRECTION

IN THE AREA IS SOUTHWESTERLY THE FIRE TRUCKSTRUCK AND PERSONNEL USUALLY WERE STAGED AT THE SOUTHERN

END OF THE IMPOUNDMENT ALLOWING THE EXERCISE TO BE CONDUCTED FROM THE UPWIND DIRECTION THE

SMALLER NORTHERN CELL FUNCTIONED TO RETAIN SPILLOVER GENERATED FROM THE HIGH PRESSURE WATER HOSESHOSE

USED TO EXTINGUISH THE FIRE

30 HISTORY OF SURROUNDING AREA AND THE FIRE TRAINING CENTER

AN HISTORICAL
INVESTIGATION WAS PERFORMED FOR THE NBF FTC AND THE IMMEDIATE VICINITY

IN ORDER TO BETTER DEFINE
PAST SITE USES INFORMATION WAS OBTAINED FROM THE FOLLOWING SOURCESSOURCE

AERIAL PHOTOGRAPHSPHOTOGRAPH PACIFIC AERIAL SURVEYSSURVEY 1961 WALKER ASSOCIATESASSOCIATE 1936 1946 1956 1960 1974

1980 AND 1985 WASHINGTON DEPARTMENT OF NATURAL RESOURCESRESOURCE 1965 1970 AND 1978 AND HG
CHICKERING 1965 TOPOGRAPHIC MAPSMAP US GEOLOGICAL SURVEY 1908 1949 1968 1973 AND 1982

SEATTLE
CITY ATLASESATLASE KROLL MAP COMPANY 1904 1920 1928 AND 1950 AN UNIDENTIFIED ATLASATLA FROM

1919 FIRE INSURANCE MAPSMAP SANBORN MAP COMPANY 1929 AND 1949 AND DUWAMISH RIVER

SURVEYSSURVEY US ARMY CORPSCORP OF ENGINEERSENGINEER 1897 AND 1907

31 SURROUNDING AREA

PRIOR TO DEVELOPMENT THE AREA SURROUNDING THE SITE CONSISTED OF EITHER UNDEVELOPED

MARSHLANDSMARSHLAND OR PASTURE MEANDER OF THE DUWAMISH RIVER PASSED THROUGH PART OF THE CURRENT

LOCATION OF THE NBF FTC AS SHOWN ON FIGURE 2 SIGNIFICANT FEATURESFEATURE AT THAT TIME INCLUDED THE

102692 BOEINGNBFGEOTEC1LRP
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GRANT STREET ELECTIIC RAILWAY RAILROAD LINE WHICH RAN NORTH OF THE SITE TO GEORGETOWN AND THE

COLUMBIA PUGET SOUND CPS AND NORTHERN PACIFIC RAILROAD NP LINESLINE LOCATED APPROXIMATELY

400 YD NORTHEAST OF THE SITE

BY 1907 MORE DEVELOPMENT OF THE SURROUNDING AREA HAD OCCURRED MOST SIGNIFICANT WAS

THE ESTABLISHMENT OF SEATTLE ELECTRIC COMPANY SEC POWERHOUSE TO THE NORTHWEST OF THE SITE

THE CURRENT CITY LIGHT BUILDING AND ITS REPAIR SHOPSSHOP LOCATED TO THE NORTHEAST NEAR THE CPS AND

NP RAILROAD LINES NORTHEAST OF THE POWERHOUSE WAS AN 824620GAL CONCRETE FUEL OIL STORAGE TANK

AERIAL PHOTOGRAPHSPHOTOGRAPH FROM 1936 TO 1985 SHOW THAT THE TANK IS MOSTLY BELOWGROUND WITH PORTION

ABOVEGROUND AND SURROUNDED BY AN EARTHEN BERM THISTHI TANK WAS DEMOLISHED IN 1987

BETWEEN 1917 AND 1919 THE MEANDERSMEANDER OF THE DUWAMISH RIVER WERE FILLED IN AND THE

DUWAMISH WATERWAY WAS CONSTRUCTED THE WESTERN END OF THE MEANDER NEAR THE SITE WAS NOT

FILLED AND BECAME THE
PRESENT DAY SLIP NO FIGURE 2

FIGURE SHOWSSHOW FOUR SKETCHESSKETCHE OF HISTORICAL SITE DEVELOPMENT THE SKETCH OF 1904

CONDITIONSCONDITION SHOWSSHOW THE POWERHOUSE AND THE FORMER MEANDER OF THE DUWAMISH RIVER THE

NUMBERSNUMBER ALONG THE RIVER REFER TO CHANNEL DEPTH SOUNDINGSSOUNDING AT THOSE POINTS THE 1946 SKETCH

SHOWSSHOW THE DEVELOPMENT SURROUNDING THE SEATTLE CITY LIGHT POWER PLANT INCLUDING COAL PILESPILE AND

THE FUEL OIL
STORAGE

TANK ALSO SHOWN IS WHAT APPEARSAPPEAR TO BE DRAINAGE DITCH RUNNING EASTWEST

JUST SOUTH OF THE SITE

32 SITE HISTORY

THE ONLY HISTORICAL INFORMATION CONCERNING SITE USE PRIOR TO CONSTRUCTION OF THE FIRE

TRAINING CENTER IS LIMITED TO INFERENCE FROM AERIAL PHOTOGRAPHSPHOTOGRAPH TAKEN APPROXIMATELY TWICE

DECADE FROM 1936 AERIAL PHOTOGRAPHSPHOTOGRAPH FROM 1936 AND 1945 SHOW RAILROAD SPUR TRACK LOCATED

VERY CLOSE TO THE FUTURE SITE LOCATION APPARENTLY THE SPUR TRACK FUNCTIONED TO SERVE THE POWER

PLANT POSSIBLY BY BRINGING IN SHIPMENTSSHIPMENT OF COAL

THE EARLIEST INDICATION OF SITE USE AS FIRE
TRAINING CENTER IS EVIDENT IN 1965 AERIAL

PHOTOGRAPH WHICH SHOWSSHOW VEHICLESVEHICLE PARKED IN THE CENTER OF AN AREA OF GROUND DISTURBANCE DEFINED

BY WHAT APPEAR TO BE BERMS THE CONFIGURATION OF THESE BERMSBERM APPEARSAPPEAR TO CHANGE THROUGH TIME

AS EVIDENCED IN THE 1970 1978 AND 1980 AERIAL PHOTOGRAPHS IN PARTICULAR THE MAXIMUM FORMER

1O292 BOENCNBFCYRECHRIR
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EXTENT OF THE FIRE TRAINING CENTER IMPOUNDMENT AS DEDUCED FROM AERIAL PHOTOGRAPHSPHOTOGRAPH MAY HAVE

EXTENDED IN THE LIMITSLIMIT SHOWN ON FIGURE 3 THE SEPARATION
OF THE IMPOUNDMENT INTO TWO CELLSCELL

SIMILAR TO THE CURRENT CONFIGURATION IS FIRST NOTICED ON THE 1985 AERIAL PHOTOGRAPH THE 1985

AERIAL PHOTOGRAPH ALSO SHOWSSHOW THAT THE GEOTEXTILE
FABRIC SOUTHWEST OF THE FIRE TRAINING CENTER WAS

IN PLACE BY THAT TIME

40 PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION

SHANNON WILSON INC SHANNON WILSON 1983 WAS RETAINED BY BOEING TO DRILL SIX SOIL

BORINGSBORING ADJACENT TO THE FIRE
TRAINING CENTER ACCORDING TO THEIR REPORT EVIDENCE OF PETROLEUM

PRODUCT NAMELY PETROLEUM ODOR WAS FOUND IN THREE OF THE SIX BORINGS ONE OF THESE THREE

BORINGSBORING WAS DRILLED JUST OUTSIDE OF THE BERMED AREA THE OTHER TWO BORINGSBORING WITH PETROLEUM

ODORSODOR WERE LOCATED ADJACENT TO THE CATCHMENT BASINSBASIN SHOWN ON FIGURE 3 NO SAMPLESSAMPLE WERE

COLLECTED FOR CHEMICAL
TESTING BY SHANNON WILSON INC

IN 1984 LAUCKSLAUCK TESTING LABORATORIESLABORATORIE INC LAUCKSLAUCK 1984 SAMPLED SURFICIAL SOIL FOR BOEING

SAMPLESSAMPLE WERE COLLECTED FROM EIGHT LOCATIONSLOCATION INSIDE THE BERMED AREA OF THE FIRE TRAINING CENTER

TWO LOCATIONSLOCATION IN THE DRAINAGE DITCH AND ONE BACKGROUND SAMPLE THE SAMPLESSAMPLE WERE ANALYZED

FOR LEAD AND PCBS ALL LEAD CONCENTRATIONSCONCENTRATION WERE BETWEEN 28 AND 360 MGKG THE PCB

CONCENTRATIONSCONCENTRATION WERE BETWEEN 005 AND 25 MGKG IN THE BERMED AREA PCB CONCENTRATIONSCONCENTRATION IN THE

TWO DITCH SAMPLESSAMPLE WERE AND 89 MGKG

IN DECEMBER 1987 CH2M HILL NORTHWEST CH2M HILL 1987 CONDUCTED SOIL AND

GROUNDWATER INVESTIGATION OF THE NBF FTC CH2M HILL INSTALLED FOUR MONITORING WELLSWELL

DESIGNATED NBFMW1 THROUGH NBFMW4 AT THE LOCATIONSLOCATION SHOWN ON FIGURE 3 LIMITED

NUMBER OF SUBSURFACE SOIL SAMPLESSAMPLE WERE COLLECTED FOR LABORATORY ANALYSISANALYSI DURING INSTALLATION OF

THE MONITORING WELLS THE WELLSWELL ARE ALL SCREENED ACROSSACROS THE GROUNDWATER SURFACE AND ARE

BETWEEN 15 AND 17 FT IN TOTAL DEPTH

SOIL AND GROUNDWATER SAMPLESSAMPLE TAKEN BY CH2M HILL WERE ANALYZED FOR VOLATILE AND

SEMIVOLATILE ORGANICSORGANIC PESTICIDESPCB AND METALS OTHER THAN TRACE CONCENTRATIONSCONCENTRATION OF PROBABLE

LABORATORY CONTAMINANTSCONTAMINANT ONLY ARSENIC WAS FOUND ABOVE METHOD DETECTION LIMITSLIMIT IN THE

GROUNDWATER SAMPLES ARSENIC WAS REPORTED IN GROUNDWATER FROM TWO WELLSWELL MW3 AT PGL

AND MW4 AT 12 JIGL CHEMICALSCHEMICAL DETECTED IN THE SOIL SAMPLESSAMPLE OTHER THAN THOSE LIKELY RELATED

TO LABORATORY CONTAMINATION INCLUDE XYLENE UP TO 87 XGKG TETRACHLOROETHENE UP TO 98 LGKG

11F0392 BOEIMCNBECEOTECHR
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TOLUENE UP TO 11 JTGKG 4METHYL2PENTANONE UP TO JIGKG AND 2BUTANONE UP TO

67 JIGKG DATA FROM ALL THREE OF THE PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION INCLUDING BORINGWELL LOGSLOG AND

ANALYTICAL DATA SUMMARIESSUMMARIE ARE REPRODUCED IN APPENDIX AND FURTHER DISCUSSED IN SECTION 80

50 FIELD PROGRAM

THE FIELD PROGRAM CONDUCTED FOR THISTHI STUDY CONSISTED OF DRILLING AND SAMPLING 14 SOIL

BORINGSBORING COLLECTION OF SURFICIAL SOIL SAMPLESSAMPLE AND COLLECTION OF GROUNDWATER SAMPLESSAMPLE FROM THE

EXISTING WELLS ALL FIELD WORK WAS CONDUCTED DURING JULY 1992 THE PURPOSE OF THE FIELD

PROGRAM WAS TO COLLECT AND ANALYZE SAMPLESSAMPLE TO FURTHER CHARACTERIZE SOIL AND GROUNDWATER QUALITY

AT THE SITE FIGURE SHOWSSHOW THE LOCATION OF THE BORINGSBORING AND SURFICIAL SOIL SAMPLESSAMPLE AND THE FOUR

CH2M HILL MONITORING WELLS

FOUR OF THE SOIL BORINGSBORING WERE DRILLED INSIDE THE IMPOUNDMENT AND FOUR WERE DRILLED

OUTSIDE THE IMPOUNDMENT BUT INSIDE THE POSSIBLE FORMER LIMITSLIMIT OF PREVIOUSPREVIOU IMPOUNDMENTS

THREE SOIL BORINGSBORING WERE DRILLED OUTSIDE OF THE ESTIMATED LIMITSLIMIT OF THE FORMER IMPOUNDMENTSIMPOUNDMENT AND

THREE WERE DRILLED ADJACENT TO THE CATCHMENT BASINS FOUR SURFICIAL SOIL SAMPLESSAMPLE WERE COLLECTED

FROM THE IMPOUNDMENT BERMSBERM AND THREE SURFICIAL SOIL SAMPLESSAMPLE WERE COLLECTED FROM THE BOTTOM

OF THE SOUTHERN CELL BORING LOGSLOG ARE PRESENTED IN APPENDIX B

THE SOIL SAMPLESSAMPLE WERE SELECTIVELY ANALYZED FOR VARIETY OF CHEMICAL CONSTITUENTSCONSTITUENT WITH

AN EMPHASISEMPHASI ON TOTAL PETROLEUM HYDROCARBONSHYDROCARBON VOLATILE ORGANIC COMPOUNDSCOMPOUND AND PCBSPCB AND WITH

LESSER EMPHASISEMPHASI ON METALSMETAL SEMIVOLATILE ORGANICSORGANIC AND SKYDROLTM COLORLESSCOLORLES ODORLESSODORLES SERIESSERIE OF

FIRERESISTANT AIRCRAFT HYDRAULIC FLUIDS GROUNDWATER SAMPLESSAMPLE WERE ANALYZED FOR ALL OF THE ABOVE

COMPOUNDS THE WORK PLAN PREPARED FOR THISTHI STUDY LANDAU ASSOCIATESASSOCIATE 1992 DESCRIBESDESCRIBE THE

SAMPLING ACTIVITIESACTIVITIE LABORATORY PROCEDURESPROCEDURE HEALTH AND SAFETY PLAN AND QUALITY ASSURANCE PROGRAM

THAT WERE FOLLOWED DURING THE FIELD PROGRAM APPENDIX DESCRIBESDESCRIBE THE SPECIFIC METHODOLOGIESMETHODOLOGIE

EMPLOYED DURING THE FIELD PROGRAM

1103FL BOEINGNBFGEOTECHR
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60 GEOLOGY AND HYDROGEOLOGY

61 GEOLOGY

THE NBF FTC IS LOCATED IN THE DUWAMISH RIVER VALLEY NATURALLY DEPOSITED SOIL IN THE

VALLEY ARE COMPRISED OF TENSTEN OF FEET OF ALLUVIAL DEPOSITSDEPOSIT RESTING ATOP MARINE SEDIMENTSSEDIMENT EMPLACED

DURING THE MOST RECENT POSTGLACIAL PERIOD THE SURFICIAL GEOLOGY OF THE VALLEY CHANGED

SIGNIFICANTLY BETWEEN 1917 AND 1919 WHEN THE DUWAMISH RIVER WAS CHANNELED TO STRAIGHTER

COURSE THE FORMER MEANDERSMEANDER OF THE RIVER ONE OF WHICH APPEARSAPPEAR TO HAVE PASSED THROUGH THE

SOUTHERN HALF OF THE NBF FTC WERE FILLED MOSTLY WITH HYDRAULICALLY DREDGED SAND DERIVED FROM

THE CHANNELIZATION PROJECT IN ADDITION MUCH OF THE VALLEY FLOOR HAS BEEN RAISED WITH MORE

RECENT FILL TO ACCOMMODATE DEVELOPMENT WITHIN THE VALLEY

THE GEOLOGIC DEPOSITSDEPOSIT OF INTEREST AT THE SITE INCLUDE FILL DEPOSITSDEPOSIT CONSISTING OF NATURAL

MATERIALSMATERIAL FILL DEPOSITSDEPOSIT CONSISTING PRIMARILY OF MANMADE MATERIALSMATERIAL AND NATURALLY DEPOSITED

DUWAMISH RIVER ALLUVIUM GEOLOGIC CROSSCROS SECTION FOR THE SITE SHOWING THESE UNITSUNIT IS PRESENTED

ON FIGURE 5 THE LOCATION OF THE CROSSCROS SECTION IS SHOWN ON FIGURE 3

THE CROSSCROS SECTION SHOWSSHOW THAT THE GEOLOGIC DEPOSITSDEPOSIT UNDERLYING THE NORTH CELL OF THE

IMPOUNDMENT ARE DIFFERENT FROM THOSE UNDERLYING THE SOUTH CELL GEOLOGIC DEPOSITSDEPOSIT UNDERLYING

THE NORTH CELL CONSIST OF THIN APPROXIMATELY FT VENEER OF SANDY FILL AT THE SURFACE UNDERLAM

BY DUWAMISH RIVER ALLUVIUM MOSTLY SANDY SILT TO FINE SAND TO AT LEAST 20 FT BELOW GROUND

SURFACE UNDER THE SOUTH CELL EXTENDING SOUTHWARD TO WELL NBFMW2 AND AT THE LOCATION OF

THE CATCHMENT BASINSBASIN ARE SURFICIAL FILL DEPOSITSDEPOSIT CONSISTING OF VARIABLE THICKNESSTHICKNES OF SOIL MOSTLY

FINE SAND TO SILTY SAND WITH LESSER GRAVEL UNDERLAIN BY VARIABLE THICKNESSTHICKNES OF GRANULAR FILL

MATERIAL CONSISTING OF COAL AND BRICK FRAGMENTSFRAGMENT ASH AND CLINKER RESIDUE FROM THE COMBUSTION

OF COAL LYING BENEATH THISTHI COAL ASH AND CLINKER FILL MATERIAL IS WHAT APPEARSAPPEAR TO BE

HYDRAULICALLY EMPLACED FILL MOSTLY FINE SAND WITH TRACE OF GRAVEL TO POSSIBLE DEPTH OF UP TO

35 FT IN THE FORMER RIVER CHANNEL NO SPECIFIC TIME PERIODSPERIOD CAN BE ASSIGNED TO THESE EPISODESEPISODE

OF FILLING BECAUSE OF THE LACK OF DOCUMENTATION

POSSIBLE CHANNEL PROFILE OF THE MEANDER IS SHOWN ON THE CROSSCROS SECTION THE
PROFILE WAS

OBTAINED FROM THE 1904 ARMY CORPSCORP OF ENGINEERSENGINEER SURVEY SHOWING DEPTH SOUNDINGSSOUNDING OF THE FORMER

CHANNEL AT THE LOCATION OF THE FIRE TRAINING CENTER SEE 1904 SKETCH FIGURE WHICH INDICATESINDICATE THE

FORMER MEANDER WAS AS MUCH AS 35 FT DEEP IN THAT LOCATION

102692 BOEINGNBFGEOTEGIRI 10
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62 HYDROGEOLOGY

REGIONAL STUDIESSTUDIE LANDAU ASSOCIATESASSOCIATE 1988 INDICATE RELATIVELY FLAT GROUNDWATER GRADIENT

ACROSSACROS THE NORTH BOEING FIELDKING COUNTY AIRPORT FACILITIESFACILITIE WITH DOMINANTLY WESTWARD

GRADIENT TOWARDSTOWARD THE DUWAMISH WATERWAY

FIGURE SHOWSSHOW ESTIMATED GROUNDWATER ELEVATION CONTOURSCONTOUR AT THE SITE BASED ON JULY 1992

DATA GROUNDWATER ELEVATIONSELEVATION TAKEN IN THE FOUR PREEXISTING MONITORING WELLSWELL INDICATE SLIGHTLY

ANOMALOUSANOMALOU GROUNDWATER GRADIENT AS COMPARED TO THE REGIONAL GRADIENT POSSIBLE EXPLANATION

IS THAT FILLING OF THE MEANDER MAY HAVE AFFECTED LOCAL GROUNDWATER FLOW CAUSED BY THE RELATIVELY

HIGHER HYDRAULIC CONDUCTIVITY OF THE FILL MATERIAL DEPOSITED IN THE MEANDER AS COMPARED TO THE

SURROUNDING NATIVE DEPOSITS THE GROUNDWATER GRADIENT CALCULATED FROM THE JULY 1992 DATA IS

0008 OR ABOUT 40 FTMI

70 SITE SCREENING LEVELSLEVEL

IN ORDER TO IDENTIFY THE COMPOUNDSCOMPOUND OF CONCERN INDICATOR COMPOUNDSCOMPOUND SCREENING PROCESSPROCES

WAS ESTABLISHED WHICH ELIMINATED THOSE DETECTED COMPOUNDSCOMPOUND WHICH POSE LITTLE THREAT TO HUMAN

HEALTH ANDOR THE ENVIRONMENT WASHINGTON STATESSTATE MODEL TOXICSTOXIC CONTROL ACT MTCA CLEANUP

REGULATION ECOLOGY 1991A WAS USED AS THE BASISBASI FOR OUR EVALUATION THE SPECIFIC SCREENING

ANALYSISANALYSI USED IN OUR EVALUATION IS CONSISTENT WITH WASHINGTON STATE DEPARTMENT OF ECOLOGY

ECOLOGY GUIDANCE 199TH FOR SELECTING INDICATOR COMPOUNDSCOMPOUND WHICH IS AS FOLLOWSFOLLOW

1 COMPARE AN UPPER BOUND CONCENTRATION OF AN ENVIRONMENTAL CONTAMINANT TO THE

CLEANUP LEVEL FOR THAT MEDIUM

2 SUBSTANCESSUBSTANCE WHICH DO NOT EXCEED THE CLEANUP LEVEL IN SINGLE MEDIUM ARE REMOVED
FROM FURTHER CONSIDERATION

THE RATIONALE UPON WHICH OUR CONCLUSIONSCONCLUSION ARE BASED ARE SUMMARIZED BELOW

1 SITE CLASSIFICATION

THE NBF FTC IS CONSIDERED AN INDUSTRIAL SITE UNDER MTCA BECAUSE OF THE FOLLOWING

THE SITE AND ADJACENT PROPERTIESPROPERTIE ARE ZONED FOR GENERAL INDUSTRIAL USE
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THE SITE AND
ADJACENT PROPERTIESPROPERTIE ARE CURRENTLY USED FOR INDUSTRIAL PURPOSESPURPOSE AND

HAVE HISTORY OF INDUSTRIAL USE

THE SITE IS EXPECTED TO BE USED FOR INDUSTRIAL PURPOSESPURPOSE IN THE FORESEEABLE

FUTURE

THE ACCESSACCES TO THE SITE IS RESTRICTED AND NOT AVAILABLE FOR GENERAL PUBLIC USE

2 SOIL

WHERE POSSIBLE COMPOUNDSCOMPOUND DETECTED IN SOIL AT THE SITE WERE EVALUATED USING METHOD

TABLESTABLE FOR INDUSTRIAL SITESSITE WAC 173340745 FOR DETECTED COMPOUNDSCOMPOUND WHICH ARE NOT LISTED ON

METHOD TABLESTABLE METHOD CLEANUP LEVELSLEVEL FOR INDUSTRIAL SITESSITE WERE USED SPECIFIC METHOD

VALUESVALUE FOR COMPOUNDSCOMPOUND DETECTED AT THE SITE WERE OBTAINED FROM TABLESTABLE PROVIDED BY ECOLOGY 1992

FOR THOSE COMPOUNDSCOMPOUND DETECTED IN SOIL FOR WHICH NO TOXICOLOGICAL DATA IS AVAILABLE TO

CALCULATE METHOD CLEANUP LEVELSLEVEL AND ARE ALSO NOT LISTED IN THE METHOD TABLE THE FOLLOWING

APPROACH WAS USED

IF THE CONCENTRATION OF THE COMPOUND DETECTED WAS WELL BELOW HUMAN HEALTH

BASED CLEANUP LEVELSLEVEL FOR RELATED COMPOUNDSCOMPOUND IT WAS NOT EVALUATED FURTHER

EXAMPLE CLEANUP LEVELSLEVEL CALCULATED FOR SPECIFIC POLYNUCLEAR AROMATIC

HYDROCARBONSHYDROCARBON PAH WERE USED TO EVALUATE SIMILAR PAH COMPOUNDSCOMPOUND WHICH

LACKED TOXICOLOGICAL DATA

IF THE COMPOUND DETECTED WAS NOT MEMBER OF CLASSCLAS OF RELATED COMPOUNDSCOMPOUND
WITH AVAILABLE TOXICOLOGICAL DATA IT WAS EVALUATED INDIVIDUALLY THE ONLY

COMPOUND THAT
QUALIFIED FOR THISTHI TYPE OF EXAMINATION WAS SKYDROLTM DEVELOP

MENT OF THE SCREENING LEVELSLEVEL FOR SKYDROLTM IS PRESENTED IN APPENDIX D

3 GROUNDWATER

THE SCREENING LEVELSLEVEL USED TO EVALUATE COMPOUNDSCOMPOUND DETECTED IN GROUNDWATER WERE THE

MTCA METHOD CLEANUP LEVELSLEVEL FOR GROUNDWATER ANL THE SCREENING LEVEL FOR SKYDROLTM IN

GROUNDWATER AS DESCRIBED IN APPENDIX D

80 SOIL AND GROUNDWATER QUALITY

THE ANALYTICAL RESULTSRESULT OF SOIL AND GROUNDWATER SAMPLESSAMPLE ARE SUMMARIZED IN THISTHI SECTION

ALONG WITH RELEVANT FIELD OBSERVATIONS THE CONCENTRATIONSCONCENTRATION OF DETECTED COMPOUNDSCOMPOUND ARE THEN

COMPARED TO SITE SCREENING LEVELSLEVEL TO
IDENTIFY INDICATOR COMPOUNDSCOMPOUND AT THE SITE
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SOIL
QUALITY

DATA ARE SUMMARIZED IN TABLESTABLE THROUGH GROUNDWATER QUALITY DATA IN

TABLE 7 TABLESTABLE THROUGH CAN BE FOUND FOLLOWING THE TEXT OF THE REPORT THE LABORATORY

REPORTSREPORT ARE PRESENTED IN APPENDIX VOLUME H

81 SOIL QUALITY

811 TOTAL PETROLEUM HYDROCARBONSHYDROCARBON TPH

DURING THE
JULY 1992 FIELD PROGRAM FIELD OBSERVATIONSOBSERVATION SHEEN ODOR PHOTOIONIZATION

DETECTOR READINGSREADING OF PETROLEUM HYDROCARBONSHYDROCARBON WERE MADE POSITIVE INDICATIONSINDICATION OF PETROLEUM

HYDROCARBONSHYDROCARBON WERE NOTED WHILE COLLECTING SURFACE SOIL SAMPLESSAMPLE FROM THE BOTTOM OF THE SOUTHERN

CELL OF THE IMPOUNDMENT AND IN SOIL SAMPLESSAMPLE FROM BORINGSBORING B4 B77A BIL B12 AND B13

ALSO LIQUID PETROLEUM HYDROCARBONSHYDROCARBON WERE OBSERVED IN THE BOTTOM OF THE NORTHERNMOST CONCRETE

CATCHMENT BASIN

FIELD OBSERVATIONSOBSERVATION INDICATE THAT PETROLEUM HYDROCARBONSHYDROCARBON DIMINISH WITH DEPTH IN THE

BORINGSBORING DRILLED WITHIN THE IMPOUNDMENT CONVERSELY PETROLEUM INDICATIONSINDICATION WERE ONLY APPARENT

IN SAMPLESSAMPLE FROM NEAR THE GROUNDWATER SURFACE IN BORINGSBORING DRILLED ADJACENT TO THE CATCHMENT

BASINS NO FIELD INDICATIONSINDICATION OF PETROLEUM HYDROCARBONSHYDROCARBON WERE OBSERVED IN SURFACE SAMPLESSAMPLE FROM

THE IMPOUNDMENT BERMSBERM OR IN SAMPLESSAMPLE FROM BORINGSBORING DRILLED OUTSIDE THE IMPOUNDMENT EXCEPT

AT THE CATCHMENT BASINSBASIN BORINGS

FOR SOIL SAMPLESSAMPLE SUBMITTED TO THE LABORATORY TOTAL PETROLEUM HYDROCARBON TPH WAS

DETECTED IN BOTH SURFACE AND SUBSURFACE SOIL SAMPLESSAMPLE AT CONCENTRATIONSCONCENTRATION ABOVE THE METHOD

CLEANUP LEVEL OF 200 MGKG THE CLEANUP LEVEL FOR MIDDLE DISTILLATE RANGE PETROLEUM

HYDROCARBONS THE LABORATORY WAS GENERALLY ABLE TO FINGERPRINT THE PETROLEUM HYDROCARBONSHYDROCARBON AS

SIMILAR TO JP5 DIESEL RANGE PETROLEUM DISTILLATE THISTHI IS CONSISTENT WITH
PAST USE OF

JET FUEL FOR

FIRE TRAINING EXERCISES

LABORATORY ANALYSISANALYSI OF SURFICIAL SOIL SAMPLESSAMPLE FROM THE IMPOUNDMENT BERMSBERM SSI THROUGH

SS4 CONTAINED VARIABLE CONCENTRATIONSCONCENTRATION OF TPH TWO OF THE SAMPLESSAMPLE SSL AND SS4 HAD TPH

CONCENTRATIONSCONCENTRATION AT SLIGHTLY ABOVE THE 200 MGKG CLEANUP LEVEL 330 MGKG AND 350 MGKG
RESPECTIVELY AND TWO SAMPLESSAMPLE 2 AT 53 MGKG AND SS3 AT NONDETECT ND LEVELSI WERE WELL

BELOW THISTHI SCREENING LEVEL THE TPH CONCENTRATIONSCONCENTRATION IN SURFICIAL SOIL SAMPLESSAMPLE TAKEN FROM THE

BOTTOM OF THE SOUTH CELL SS5 THROUGH SS7 HAD CONCENTRATIONSCONCENTRATION RANGING FROM 1200 TO 3100

MGKG
FOR SOIL BORINGSBORING DRILLED WITHIN THE IMPOUNDMENT TPH CONCENTRATIONSCONCENTRATION APPEAR TO BE

PRESENT THROUGHOUT THE VADOSE ZONE AT BORING B4 THE NORTH CELL AND APPEAR TO TAPER OFF IN
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WEDGESHAPED CONFIGURATION THINNING UPWARD TOWARD THE SOUTH END OF THE SOUTH CELL WITH THE

EXCEPTION OF SAMPLE B3 0010 FROM BORING 260 MGKG ALL SAMPLESSAMPLE FROM BORINGSBORING DRILLED

OUTSIDE OF THE IMPOUNDMENT HAD TPH CONCENTRATIONSCONCENTRATION BELOW 200 MGKG THE ESTIMATED HORI

ZONTAL DISTRIBUTION OF TPH IN SOIL ABOVE THE 200 MGKG SCREENING LEVEL IS SHOWN ON FIGURE 7

CROSSCROS SECTIONAL VIEW OF
ANTICIPATED TPH DISTRIBUTION IS SHOWN ON FIGURE 8

CONCENTRATIONSCONCENTRATION OF PETROLEUM HYDROCARBONSHYDROCARBON RANGING FROM 8800 TO 25000 MGKG WERE

DETECTED IN ALL SAMPLESSAMPLE FROM NEAR THE GROUNDWATER SURFACE IN THE BORINGSBORING DRILLED ADJACENT TO THE

CATCHMENT BASINS THISTHI IS CONSISTENT WITH THE FIELD OBSERVATIONSOBSERVATION OF STRONG PETROLEUM ODORSODOR IN

THOSE SAMPLES

BASED ON THE OCCURRENCE OF TPH IN SOIL SAMPLESSAMPLE ABOVE THE SCREENING LEVEL AND ON FIELD

OBSERVATION OF HYDROCARBONSHYDROCARBON TPH HAS BEEN IDENTIFIED AS AN INDICATOR COMPOUND AT THE SITE

812 POLYCHLORINATED BIPHENVISBIPHENVI PCBSPCB
PCBSPCB WERE REPORTED IN OF THE 24 SUBSURFACE SOIL BORING SAMPLESSAMPLE AND IN ALL OF THE

SURFACE SOIL SAMPLES CONCENTRATIONSCONCENTRATION HOWEVER WERE GENERALLY CLOSE TO THE DETECTION LIMIT OF

032034 MGKG FOR TOTAL PCBS

THE HIGHEST CONCENTRATION WAS IN SURFACE SAMPLE SS4 166 MGKG WHICH IS BELOW THE

MTCA METHOD CLEANUP LEVEL OF 10 MGKG FOR INDUSTRIAL SITES THESE
ANALYTICAL RESULTSRESULT ARE

CONSISTENT WITH THE LAUCKSLAUCK 1983 REPORT

813 VOLATILE ORGANICSORGANIC

THE ONLY VOLATILE ORGANIC COMPOUNDSCOMPOUND DETECTED IN SURFACE SOIL SAMPLESSAMPLE WERE TRACE AMOUNTSAMOUNT

OF COMMON LABORATORY CONTAMINANTSCONTAMINANT AND XYLENE AND TOLUENE THE CONCENTRATION OF XYLENE IN

SURFACE SAMPLE SS5 21 MGKG SLIGHTLY EXCEEDSEXCEED THE MTCA METHOD CLEANUP LEVEL OF 20

MGKG THE CONCENTRATION OF TOLUENE UP TO 35 MGKG WAS WELL BELOW THE METHOD CLEANUP

LEVEL OF 40 MGKG
VOLATILE ORGANIC COMPOUNDSCOMPOUND WERE WITH TWO EXCEPTIONSEXCEPTION NOT DETECTED IN SOIL BORING

SAMPLESSAMPLE FOR TRACE AMOUNTSAMOUNT OF COMMON LABORATORY CONTAMINANTSCONTAMINANT AND LOW LEVELSLEVEL OF TOLUENE

ND TO 0009 MGKG ONE EXCEPTION TO THISTHI IS IN SAMPLE B7A 3040 TWELVE VOLATILE
ORGANIC

COMPOUNDSCOMPOUND WERE DETECTED IN THISTHI SAMPLE AT LEVELSLEVEL FROM 0071 TO 097 MGKG THE SECOND

EXCEPTION WAS THE 2BUTANONE REPORTED IN SAMPLE BI 7075 AT 099 MGKG BOTH OF THESE

SAMPLESSAMPLE ALSO CONTAINED CONCENTRATIONSCONCENTRATION OF TPH ABOVE THE 200 MGKG SCREENING LEVEL
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BOTH METHOD AND CLEANUP LEVELSLEVEL WERE USED TO EVALUATE THE VOLATILE
ORGANIC

COMPOUNDSCOMPOUND DETECTED THE CLEANUP LEVELSLEVEL FOR ALL 12
ORGANIC COMPOUNDSCOMPOUND WERE BETWEEN AND

ORDERSORDER OF MAGNITUDE HIGHER THAN THE HIGHEST CONCENTRATION REPORTED IN THE SAMPLES THE VOLATILE

ORGANIC DATA FROM THE CH2M HILL REPORT IS
RELATIVELY CONSISTENT WITH THE CURRENT DATA XYLENE

TOLUENE AND 2BUTANONE WERE DETECTED BY CH2M HILL AT CONCENTRATIONSCONCENTRATION WITHIN ONE ORDER OF

MAGNITUDE OF THE CONCENTRATIONSCONCENTRATION REPORTED HEREIN CH2M HILL ALSO REPORTED DETECTIONSDETECTION OF

TETRACHIOROETHENE AND 4METHYL2PENTANONE WHICH WERE NOT DETECTED DURING THISTHI STUDY DUE

TO THEIR LIMITED DISTRIBUTION AND LOW CONCENTRATIONSCONCENTRATION VOLATILE ORGANICSORGANIC ARE NOT CONSIDERED INDICATOR

COMPOUNDSCOMPOUND AT THISTHI TIME

814 SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND PAH

TWENTYTHREE SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND WERE IDENTIFIED IN SURFACE AND SUBSURFACE

SAMPLES THE WIDEST VARIETY AND HIGHEST CONCENTRATIONSCONCENTRATION OF THESE COMPOUNDSCOMPOUND WERE REPORTED IN

SAMPLESSAMPLE WHICH ALSO HAD CONCENTRATIONSCONCENTRATION OF TPH ABOVE THE 200 MGKG SCREENING LEVEL MOST OF

THE SEMIVOLATILE
ORGANIC COMPOUNDSCOMPOUND DETECTED BELONG TO THE PAH CLASSCLAS WHICH OCCUR IN DIESEL

RANGE AND HEAVIER PETROLEUM DISTILLATESDISTILLATE AND ARE COMMONLY PRODUCED BY THE COMBUSTION OF

HYDROCARBONS

THE SAMPLE WITH THE HIGHEST TOTAL CONCENTRATION OF CARCINOGENIC PAH WAS SS5 WHICH AT

MGKG IS WELL BELOW THE METHOD CLEANUP LEVEL OF 20 MGKG FOR TOTAL CARCINOGENIC PAH ALL

OF THE OTHER NONCARCINOGENIC PAH OR MISCELLANEOUSMISCELLANEOU SEMIVOLATILE COMPOUNDSCOMPOUND DETECTED WERE AT

CONCENTRATIONSCONCENTRATION THAT RANGED FROM TO ORDERSORDER OF MAGNITUDE LOWER THAN THE CORRESPONDING MTCA

METHOD CLEANUP LEVEL FOR THOSE OR RELATED COMPOUNDS BASED ON THESE FINDINGSFINDING PAH ARE NOT

CONSIDERED INDICATOR COMPOUNDS

815 METALSMETAL

ALL OF THE EIGHT METALSMETAL ANALYZED FOR WERE DETECTED AT LEAST ONCE THE REPORTED

CONCENTRATIONSCONCENTRATION ARE TYPICAL FOR SOIL IN AN URBAN ENVIRONMENT AND THE CONCENTRATIONSCONCENTRATION FOR ARSENIC

CADMIUM CHROMIUM LEAD AND MERCURY WERE ALL WELL BELOW MTCA METHOD CLEANUP LEVELS

ZINC COPPER AND BERYLLIUM CONCENTRATIONSCONCENTRATION WERE WELL BELOW THE METHOD CLEANUP LEVELS BASED

ON THESE FINDINGSFINDING METALSMETAL ARE NOT CONSIDERED INDICATOR COMPOUNDS
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816 SKVDROLTM

AT THE PRESENT TIME THERE ARE NO STATE OR FEDERAL STANDARDSSTANDARD WHICH SPECIFICALLY ADDRESSADDRES

SKYDROLTM ALSO SKYDROLTM IS BLEND OF SEVERAL COMPOUNDSCOMPOUND AND IS OR HAS BEEN PRODUCED BY

SEVERAL MANUFACTURERS THISTHI COMPLICATESCOMPLICATE THE EVALUATION OF SKYDROLTM WITH REGARD TO REGULATORY

CRITERION THE APPROACH TAKEN TO ASSESSASSES SKYDROLTM FOR THISTHI STUDY IS DESCRIBED IN APPENDIX D

ONCE SKYDROLTM STANDARD WAS OBTAINED THE LABORATORY WAS ABLE TO ACCURATELY ANALYZE

FOR FOUR OF THE MAJOR CONSTITUENTSCONSTITUENT OF SKYDROLTM THESE ARE TRIBUTYL PHOSPHATE DIBUTYL PHENOL

PHOSPHATE BUTYL DIPHENYL PHOSPHATE AND
TRIPHENYL PHOSPHATE ONE OR MORE OF THESE FOUR

INDIVIDUAL CONSTITUENTSCONSTITUENT WERE DETECTED IN EIGHT OF THE TEN SUBSURFACE SOIL SAMPLESSAMPLE TESTED

ACCORDING TO THE MANUFACTURERSMANUFACTURER MATERIAL SAFETY DATA SHEET FOR SKYDROLTM TRIBUTYL

PHOSPHATE IS THE PRIMARY ACTIVE INGREDIENT TRIBUTYL PHOSPHATE WAS THE INDIVIDUAL COMPOUND

DETECTED MOST FREQUENTLY AND IN THE HIGHEST CONCENTRATIONSCONCENTRATION FOLLOWED BY DIBUTYL PHENOL

PHOSPHATE AND BUTY DIPHENYL PHOSPHATE TRIPHENYL PHOSPHATE WAS NOT DETECTED IN ANY OF THE

SAMPLESSAMPLE TESTED

THE SOIL SCREENING LEVEL OF 60 MGKG WAS EXCEEDED IN TWO OF THE TEN SAMPLESSAMPLE TESTED

BOTH SAMPLESSAMPLE WERE FROM BLI 4045 FT AT 114 MGKG AND 5565 AT 150 MGKG WHERE

CONCENTRATIONSCONCENTRATION OF TPH WERE INDICATED EITHER BY FIELD OBSERVATIONSOBSERVATION OR LABORATORY ANALYSIS THE

OCCURRENCE AND CONCENTRATIONSCONCENTRATION OF THESE FOUR COMPOUNDSCOMPOUND ABOVE THE CALCULATED
SCREENING

LEVEL

DESIGNATESDESIGNATE SKYDROLTM AS POSSIBLE INDICATOR COMPOUND IN SITE SOIL

82 GROUNDWATER QUALITY

TABLE SUMMARIZESSUMMARIZE THE RESULTSRESULT OF GROUNDWATER QUALITY TESTING NO TPH PCBSPCB OR VOLATILE

ORGANIC COMPOUNDSCOMPOUND WERE DETECTED SEVERAL METALSMETAL WERE DETECTED BUT AT CONCENTRATIONSCONCENTRATION WELL

BELOW CLEANUP LEVELSLEVEL EXCEPT ARSENIC WHICH WAS DETECTED AT ITGIL IN WELL MW3 AND AT 11 PGL
IN WELL MW4 THE MTCA METHOD CLEANUP LEVEL FOR ARSENIC IS IGL

WELL NBFMW3 IS LOCATED UPGRADIENT FROM THE NBF FTC WELL NBFMW4 IS CROSSCROS

GRADIENT TO THE NORTH CELL OF THE IMPOUNDMENT BASED ON THE LOW CONCENTRATIONSCONCENTRATION OF ARSENIC

DETECTED AND THE
PATTERN

OF DISTRIBUTION THE OCCURRENCE OF ARSENIC ABOVE CLEANUP LEVELSLEVEL APPEAR

TO BE MORE REFLECTIVE OF NATURAL CONDITIONSCONDITION OR OF BACKGROUND CONCENTRATIONSCONCENTRATION IN AN INDUSTRIALIZED

AREA THAN ATTRIBUTABLE TO RELEASE FROM THE SITE

VERY LOW CONCENTRATIONSCONCENTRATION OF TWO SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND WERE REPORTED IN THREE

WELLS THESE ORGANIC COMPOUNDSCOMPOUND ARE BOTH PHTHALATESCLASSPHTHALATESCLAS COMPOUNDSCOMPOUND AND ARE VERY COMMON

LABORATORY OR FIELD CONTAMINANTS

102692 BOEINGNBFGEOIIICI 20

LANIAJ ASSOALIS N

KCSIIP4 37945



TWO COMPONENTSCOMPONENT OF SKYDROLTM TRIBUTYL PHOSPHATE AT 26 LGL AND DIBUTYL PHENYL

PHOSPHATE AT LTGL WERE DETECTED IN WELL MW4 THE SCREENING LEVEL FOR SKYDROLTM IN

GROUNDWATER OF 600 PGL IS EXPLAINED IN APPENDIX REPORTED AS THE SUM OF FOUR COMPONENTS

THISTHI SCREENING LEVEL WAS NOT EXCEEDED

90 SUMMARY AND CONCLUSIONSCONCLUSION

THE PRIMARY FINDINGSFINDING OF THISTHI INVESTIGATION ARE SUMMARIZED BY MAJOR TOPIC BELOW

SITE HISTORY

NONOPERATING POWER PLANT NOW OWNED BY SEATTLE CITY LIGHT IS LOCATED

ABOUT 200 FT NORTHWEST OF THE SITE THE POWER PLANT WAS ESTABLISHED IN THE

1890S1890 AND APPARENTLY USED BOTH COAL AND FUEL OIL

DEVELOPMENT OF THE SITE INTO FIRE
TRAINING CENTER APPEARSAPPEAR TO HAVE OCCURRED

BETWEEN 1960 AND 1965 THE EXTENT OF THE IMPOUNDMENT DEFINING THE SITE

APPEARSAPPEAR TO HAVE CHANGED SLIGHTLY THROUGH TIME

GEOLOGY AND HYDROGEOLOGY

THE SHALLOW
GEOLOGIC DEPOSITSDEPOSIT UNDERLYING THE NORTH CELL OF THE IMPOUNDMENT

ARE DISTINCTLY DIFFERENT THAN THOSE UNDERLYING THE SOUTH CELL THE NORTH CELL

APPEARSAPPEAR TO BE UNDERLAIN MAINLY WITH DUWAMISH RIVER ALLUVIUM THE SOUTH

CELL AND CATCHMENT BASINSBASIN APPEAR TO BE UNDERLAIN WITH VARIABLE THICKNESSTHICKNES OF

FILL MATERIAL SOME OF THE FILL IS COMPRISED OF COAL AND BRICK FRAGMENTSFRAGMENT ASH
AND CLINKER WHICH MAY HAVE ORIGINATED AS WASTE MATERIAL FROM THE NEARBY

POWER PLANT

FILLED MEANDER OF THE DUWAMISH RIVER APPEARSAPPEAR TO PASSPAS UNDER THE SOUTHERN

PORTION OF THE FORMER NBF FTC

GROUNDWATER OCCURSOCCUR UNDER THE SITE AT SHALLOW DEPTH IN APPARENTLY UNCONFINED

CONDITIONSCONDITION AT GRADIENT OF ABOUT 0008 40 FTMI TO THE SOUTH

TOTAL PETROLEUM HYDROCARBONSHYDROCARBON TPH

LABORATORY SAMPLESSAMPLE ANALYZED FOR TPH WERE QUANTIFIED AGAINST JP5 STANDARD

JP5 IS AIR FORCE CARRIERGRADE KEROSENE POSITIVE IDENTIFICATIONSIDENTIFICATION WERE MADE

USING THISTHI STANDARD JET AS STRAIGHTCUT KEROSENE IS THE MOST COMMON GRADE
OF COMMERCIAL FUEL WHICH FALLSFALL INTO THISTHI FUEL RANGE AND IS KNOWN TO BE USED

EXTENSIVELY AT THE AIRPORT BASED ON THE ABOVE IT IS LIKELY THAT TPH REPORTED
AS JP5 REPRESENTSREPRESENT JET FUEL
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FIGURESFIGURE AND SHOW THE ESTIMATED HORIZONTAL AND VERTICAL DISTRIBUTION OF TPH
IN SOIL ABOVE SCREENING LEVELS ASSUMING THAT THE DISTRIBUTION SHOWN ON

FIGURESFIGURE AND REPRESENTSREPRESENT APPROXIMATE SITE CONDITIONSCONDITION THE INPLACE VOLUME OF

SOIL CONTAINING TPH ABOVE THE SCREENING LEVEL UNDER AND IMMEDIATELY OUTSIDE

THE IMPOUNDMENT IS ESTIMATED AT LESSLES THAN 3500 YD3

AN INPLACE VOLUME OF SOIL CONTAINING TPH ABOVE THE
SCREENING LEVEL NEAR THE

CATCHMENT BASINSBASIN CANNOT BE ESTIMATED AT THISTHI TIME

TPH WAS NOT DETECTED IN APPRECIABLE CONCENTRATIONSCONCENTRATION IN BORINGSBORING DRILLED OUTSIDE

THE CURRENT IMPOUNDMENT EXCEPT AT THE CATCHMENT BASINS THISTHI CONTRASTSCONTRAST WITH

SHANNON WILSON 1983 WHICH
REPORTSREPORT FIELD OBSERVATIONSOBSERVATION OF PETROLEUM IN

BORING DRILLED JUST OUTSIDE OF THE SOUTHWESTERN EDGE OF THE IMPOUNDMENT
THISTHI DISCREPANCY MAY BE DUE TO PAST CONFIGURATIONSCONFIGURATION OF THE IMPOUNDMENT OR

ALTERNATIVELY MAY INDICATE LOCALIZED AREA OF TPH IN SOIL EXTENDING OUTSIDE

OF THE CURRENT IMPOUNDMENT

TPH WAS NOT DETECTED IN GROUNDWATER FROM ANY OF THE FOUR EXISTING MONI

TORING WELLS

POLYCHLORINATED BIPHENYLSBIPHENYL PCBSPCB

DURING THISTHI INVESTIGATION PCBSPCB WERE ONLY DETECTED ABOVE METHOD DETECTION

LIMITSLIMIT WITHIN THE UPPER FT OF SOIL THE MAXIMUM CONCENTRATIONSCONCENTRATION REPORTED IN

THISTHI AND PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION ARE WELL BELOW THE SCREENING LEVEL OF 10

MGKG NO PCBSPCB WERE DETECTED IN GROUNDWATER AND THE RISK TO GROUNDWATER

FROM PCBSPCB IN SITE SOIL IS CONSIDERED LOW BECAUSE OF THE RELATIVELY INSOLUBLE

NATURE OF PCBS

VOLATILE ORGANIC COMPOUNDSCOMPOUND

BASED ON THE ANALYTICAL DATA GENERATED BY THISTHI FIELD PROGRAM AND DURING

PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION SOIL IN THE UNSATURATED ZONE CONTAINSCONTAIN IN PLACESPLACE SEVERAL

VOLATILE ORGANIC COMPOUNDS COMPARISON OF THE CONCENTRATIONSCONCENTRATION TO SCREENING

LEVELSLEVEL BASED ON PROTECTION OF HUMAN HEALTH INDICATESINDICATE THAT CONCENTRATIONSCONCENTRATION ARE

WELL BELOW THE SELECTED
SCREENING LEVELS

THE OCCURRENCE OF VOLATILE ORGANIC COMPOUNDSCOMPOUND IN SOIL APPEARSAPPEAR TO BE RESTRICTED

TO SAMPLESSAMPLE WHICH ALSO CONTAIN TPH THEREFORE IF CORRECTIVE ACTION IS TAKEN AT

THE SITE TO REMEDIATE TPH THE VOLATILE ORGANIC COMPOUNDSCOMPOUND WOULD ALSO LIKELY

BE REMEDIATED

NO VOLATILE ORGANIC COMPOUNDSCOMPOUND WERE DETECTED IN GROUNDWATER SAMPLESSAMPLE
COLLECTED IN 1987 OR 1992

110392 ROE NGNRGEOTECH RIT 22
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SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND

NONE OF THE SEMIVOLATILE COMPOUNDSCOMPOUND IN SOIL WERE DETECTED AT CONCENTRATIONSCONCENTRATION

ABOVE SCREENING LEVELS

THE SEMIVOLATILE COMPOUNDSCOMPOUND THAT WERE DETECTED OCCUR PRIMARILY IN SAMPLESSAMPLE

CONTAINING
TPH THEREFORE CORRECTIVE ACTION AT THE SITE FOR TPH WOULD ALSO

LIKELY REMEDIATE SOIL CONTAINING THE SEMIVOLATILE COMPOUNDS

EXCEPT FOR TRACE AMOUNTSAMOUNT OF TWO COMMON LABORATORY CONTAMINANTSCONTAMINANT NO

SEMIVOLATILE COMPOUNDSCOMPOUND WERE DETECTED IN THE GROUNDWATER SAMPLESSAMPLE TAKEN IN

1987 OR 1992

METALSMETAL

THE ONLY DETECTION OF METALSMETAL ABOVE SCREENING LEVELSLEVEL IN SOIL OR GROUNDWATER

OCCURRED IN GROUNDWATER FROM TWO WELLS ARSENIC WAS DETECTED IN WELLSWELL NBF
MW3 AND NBFMW4 AT CONCENTRATIONSCONCENTRATION SLIGHTLY ABOVE THE SCREENING LEVEL

HOWEVER THE PRESENCE OF ARSENIC DOESDOE NOT APPEAR TO BE RELATED TO OPERATION

OF THE NBF FTC

SKYDROLTM

TWO SOIL SAMPLESSAMPLE CONTAINED COMPONENTSCOMPONENT OF SKYDROLTM ABOVE THE SELECTED

SCREENING LEVEL THESE COMPOUNDSCOMPOUND THEREFORE MAY BE INDICATOR COMPOUNDSCOMPOUND FOR

THE SITE HOWEVER BECAUSE THE HIGHEST CONCENTRATIONSCONCENTRATION OF THESE COMPOUNDSCOMPOUND
OCCURRED IN SAMPLESSAMPLE ALSO CONTAINING TPH IT IS PROBABLE THAT CORRECTIVE ACTION

FOR TPH WOULD ALSO REMEDIATE SOIL CONTAINING THE PRIMARY CONSTITUENTSCONSTITUENT OF

SKYDROLTM

CONSTITUENTSCONSTITUENT OF SKYDROLTM WERE ONLY DETECTED IN ONE WELL MW4 BUT AT

CONCENTRATIONSCONCENTRATION WELL BELOW THE SELECTED SCREENING LEVEL

SOURCESSOURCE

THE SOURCE OF TPH AND OTHER COMPOUNDSCOMPOUND IN SITE SOIL UNDER THE IMPOUNDMENT

MAY BE REASONABLY ATTRIBUTED TO THE USE OF JET FUEL AND OTHER FLAMMABLE
COMBUSTIBLE AGENTS THE SOURCE OF THESE COMPOUNDSCOMPOUND IN SUBSURFACE SAMPLESSAMPLE
NEAR THE CATCHMENT BASINSBASIN MAY ALSO BE REASONABLY ATTRIBUTED TO ACTIVITIESACTIVITIE AT THE

NBF FTC ASSUMING THAT THE CATCHMENT BASINSBASIN WERE AT ONE TIME CONNECTED TO

THE IMPOUNDMENTS

NO PCB SOURCE HAS BEEN POSITIVELY IDENTIFIED

102692 BOEINCNBFCEOTECHRI 23
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PAGE OF

TABLENORTH BOEING FIELD FIRE TRAINING CENTERSOIL SAMPLE RESULTSRESULT JULY 1962TOTAL PETROLEUM HYDROCARBONSHYDROCARBONMGILCG

TPH TPH TPH TPHSAMPLE GAS DIESEL SAMPLE GAS DIESEL

ID RANGE RANGE ID RANGE RANGESURLACE SAMPLESSAMPLE SUBSURLACE SAMPLESSAMPLESS1 10 330 BI 0510 10 14

SS2 10 53

314045 10 10SS3 10 10SS4 10 350 JP B2 10 10 90

SS5 10 1700 JP5 B2 7075 10 10SS6 10 3100 JP5SS7 10 1800 B30010 15 260337585 10 10

B4 051 10 940 JP5

B4 2530 500 13000 JP5

B4 40 45 100 4900 JP

B4 60 100 2400 JP5

B4 70 10 770 JP5B4 8090 10 1800 JP5351530 10 13 JP

B5 7075 10 10

B6253 10 10368590 10 10B71015 10 270 JF5B7 1520 10 1200 JP5

87A 3040 10 1800 JP5B7A 45 50 10 1100 JR

87A 5560 10 10B7A65 10 1037A10010S37A10010 10 33381520 10 12

B8 6570 10 42

B8 8090 10 15891525 10 23B96S75 10 106102530 10 41

610 8590 10 10

311 0515 10 14

B11 5560 10 25000 JP5BIT 7075 10 1000 JP56120515 10 10

812 55 10 9500 JP5312 7075 10 10

CI 313 0515 10 10NOTESNOTE 613 6065 10 8800 JP5

CN

ANALYZED BY WTPHHCIDCD PETROLEUM HYDROCARBONSHYDROCARBON FINGERPRINTED AS

JP5 BY

LABORATORY PROECTSBOEINGNBFTINDICATESINDICATE COMPOUND WAS ANALYZED TOM

BUT NOT DETECTED AT THE GIVEN DETECTION LIMIT 102692



TABLE

NORTH BOEING FIELD FIRE TRAINING CENTER
SOIL SAMPLE RESULTSRESULT JULY 1992

PCBSPCB
MGKG

SAMPLE ID PCBSPCB SAMPLEID PCBSPCB

SURFACE SAMPLESSAMPLE SUBSURLACE SAMPLESSAMPLE
SS1 0410 BI 0510 0320
SS2 0960 BI 8090 0320
SS3 0174
SS4 166 B20510 0320
SS5 0330 B2 7075 0320
SS6 0110
SS7 0530 330010 0760

337585 0320

340510 270

344144 0320

348090 0320

851530 0110
357075 0320

364144 0320

87A 3040 0340

381520 0320

888090 0320

B9 1525 0340

BLO 0510 0400
BLO 9095 0320

311 0515 0320
811 4045 0930
811 7075 0320

B12 0515 0320

813 0515 0320
B13 6065 0320

NOTESNOTE
PCB5 ANALYZED BY EPA METHOD 8080
PCB CONCENTRATION REPODED IS THE SUM 01101612421248 1254 AND 1260 AIODORS

INDICATESINDICATE COMPOUND WAC ANALYZED FO BUT NOT DETECTED AT THE
GIVEN DETECTION LIMIT

INDICATESINDICATE AN ESTIMATED VALE WHEN RESULT IS LESSLES THAN
SPECILIED DETECTION LIMIT

PROEDSBOEINZIBTPTH
102692
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PAGE OF

TABLENORTH BOEING FIELD FIRE TRAINING CENTERSOIL SAMPLE RESULTSRESULT JULY 1992SUMMARY OF DETECTED VOLATILE ORGANIC COMPOUNDSCOMPOUNDUGLKG

SAMPLE METHYLERIE 11 DICHIORO CHIORO

20CHIORO

11 1TNCFRLORO

CARBOR TETRA

BRORNODICHIORO

2DICHIORO

DIBROMO CHIORO

11 TNCBLORO BROMO TOTAL

ID CHLORIDE ACETONE ETHANE FORM ETHANE BUTARIONE ETHANE CHLORIDE METHANE PROPANE METHANE ETHARRE FORM TOLUENE XYLERIESXYLERIE

SURFACE SACRROLESSACRROLE
SS1SS2 SS3SS4SSSSSSS6SS7

20
20

20
2427002700

65

51
50

50
6068006600

57

10
10

12
14001300

11

10
10

10
12

14001300
11

10
10

10
12

1400
1300

11

51
50

50
6068006600

57

10
10

10
12

1400 1300
T1

10
10

10
12

14001300
11

10
10

10
12

14001300
11

10
10

10
12

14001300
11

10
10

10
12

14001300
11

10
10

12
1400

1300
11

12
1400

1300
11

10
35

29
16

14001300
12

20
20

20
2421000 5000

23SUBSURFACE SAMPLES

3

618090627075

25
96

62
73 12

12
12

12
12

62
62

12
12

12
12

12
12 12 12

12
12

12
12

12
12

25
258375AS8375A 48 77 12 12 12 61 12 12 12 12 12 12 12 24848090 2300 1600 310 310 310 1600 310 310 310 310 310 310 310 310 630657075 12 45 12 12 12 83 12 12 12 12 12 12 12 12 25868590 51 11U 12U 1IJ 12U 60U 12U 12U 12U 12U 12U 12U 12U 08J 24U87101B7A3040B7A 10 0105

681000
61

110
410

76

13
390

UI

13
440

18

13
380

UJ

15
970

UI

13
330

14 UI

13
330

UI

13
350

14

13
350

LJJ

13
310

LU

13
340

UI

13
290

UI

13
71

28 NIJ

18 1

320
28 MJ681520888090 76

13 UI

82
15

11
17 UJ

11
17

11
17

79
83 UI

11
17 UJ

11
17 UJ

11
17 UJ

11
17 UJ

11
17 UI

11
17 UJ

11
17

16
69

22
33 UJ896570 35 75 13 13 13 66 13 13 13 13 13 13 13 13 27B108590 44 75 13 13 13 66 13 13 13 13 13 13 13 13 27

B11 051581140451811 7075

4414001800

793600 3900

10
710 170

10
710

170

10
710

170

523600 990

10
710

170

10
710

170

10710
170

10
710

170

10
710

170

10
710

170

10
710

170

90
710

170

191400 3308127075 85 44 10 10 10 30 10 10 10 10 10 10 10 10 106136065 330 830 170 170 170 830 170 170 170 170 170 170 170 170 330

C
COCN I

NOTESNOTEANALYZED BY

EPA METHOD 8240INDICATESINDICATE COMPOUND WAS ANALYZED FOR BUT NOT DELECTED AT THE GIVEN DETECTION LIMITINDICATESINDICATE AN

ESTIMATED VALUE WHEN RESULT IS LESSLES THAN SPECITIED DETECTION LIMITINDICATESINDICATE AN

ESTIMATED VALUE OF ANATYTE FOUND AND CONFIRMED BY ANALYST BUT WDH LOW SPECTRAL MATCH PARAMETERSTTPROJESIBOEINGNBFW 10126192



PAGE OF

TABLENORTH BOEING FIELD FIRE TRAINING CENTERSOIL SAMPLE RESULTSRESULT JULY 1992METALSMETAL MGKG

SAMPLE
ID ARSENIC BERYLLIUM CADMIUM CHROMIUM COPPER LEAD MERCURY NICKEL ZINC

SURFACE SANIOLEESS2 01 06 254 478 49 01 21 743SS5 01 09 183 353 77 01 19 789

SUBSURF CE SMOLEE

BI 8090 01 02 117 174 01 226820510 07 03 150 431 22 02 29 283837585 01 02 102 152 005 226551530 10 03 291 230 18 01 33 286B57075 01 03 123 149 12 01 489864144 02 06 482 406 19 01 52 742581520 01 02 167 170 10 01 12 335888090 07 05 150 698 28 01 39 278396570 03 04 204 520 19 01 16 467

810 2530 01 03 233 281 21 01 19 849

BIL 0515 03 04 206 408 111 01 17 54

B13 5560 10 16 05 163 967 55 02 46 101

NOTESNOTE INDICATESINDICATE COMPOUND WAS

ANALYZED BR BUT NOT DETECTED AT

THE GIVEN DETECTION LIMITFPROJECTSBOEINGNBB 102692

T

C
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PAGE OF

TABLENORTH BOEING FIELD FIRE TRAINING CENTERSOIL SAMPLE RESULTSRESULT JULY 1992SUMMARY OF DETECTED SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUNDUGKG

BULYLSAMPLE 4METHYL 2METHYL DIMETHYL ACENAPH ACENAPH DIBENZO PHENAN DINBUTYL FLUORAN BENZYT

ID PHENOL PHENOL NAPHLHALERTE NAPHTHALERTE PHTHALATE TLLYLENE THENE TURAN FLUORENE THRENE ARITHRACENE PHTHALATE THENE PYRENE PHTHALATE

SUR1WE SAMPLESSAMPLESS2 130 66 66 66 66 66 66 66 66 66 66 65 83 71 66

SS5 660 330 14000 25000 330 330 330 330 330 280 330 350 440 580 330

SUB SURFACE SAMPLESSAMPLE

BI 8090 140 70 70 70

70 70 70 70 70 70 70 70 70 70 70

B2 0510 160 78 78 78

78 78 78 78 78 78 78 78 78 78 78B37585 140 70 LI 70 70

70 70 70 70 70 70 70 70 70 70 70B40S10 280 980 980 1700 41 66 66 64 50

230 35 530 210 220 310

BA 8090 140 69 1600 5200 69 69 66 67 200 130 69 69 69 41 69B51530 160 78

78 78 78 78 78 76

78 78 78 78 78 78 78

B5 7075 150 74 74 74 74

74 74 74 74 74 74 74 74 74 74B7A3040 250 120 510 1700 120 110 69 110 160 280 120 120 240 460 120

BELL 520 130 64

64 64 64 64

64 64 64 64 64

64 64 37 J 64888090 190 94 94 94 94

94 94 94 94 94

94 94 94 94 948109095 89

1 310 280 380 82 82 82 82

82 120 82 390 110 130 110

BIT 0515 120 61 LI 61

61 61 61 61 61 61 33

61 61 35 33 61

BIT 4045 5700 2900 2900 2900 2900 2900 2900 2900 2900 2900 2900 2900 2900 1500 2900B136065 710 350 350 350 350 350 350 350 240 290 350 330 350 350 350

NOTESNOTE ANALYZED BY

EPA METHOD 8270INDICATESINDICATE ANALYTE WAS ANALYZED FOR BUT NOT DETECTED ABOVE THE LEVEL INDICATEDINDICATESINDICATE ART

ESTIMATED VALUE WHEN RESULT IS LESSLES THAN SPECIFIED DETECTION LIMITINDICATESINDICATE AN

ESTIMATED VALUE OF ANALYTE TOURTD AND CONFIRMED BY ANALYST BUT WITH LOW SPECTRAT MATCH PARAMETERSPARAMETERTPROECFSBOEINGNB102692

C
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I
J
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C
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TABLENORTH BOEING FIELD FIRE TRAINING CENTERSOIL SAMPLE RESULTSRESULT JULY 1992SUMMARY OF DETECTED SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUNDUGKG

BIS2ETHYL LNDENOSAMPLE BENZOA HEXYL DINOCTYI BENZOBK 8ENZOA 23CD BERIZOGHI

ID ANTHRACENE PHTHALATE CHRYSENE PHTHALATE FLUORANTHENE PYRENE PYRENE PERYLENE

SURFACE AAMOLESAAMOLESS2 51 110 83 66 170 70 66 66

SS5 240 580 350 330 940 520 500 430SUBSURFACE SAMIESSAMIE918090 70 70 70 70 70 70 70 70920510 78 78 78 78 78 78 78 78

B3

7585 70 70

70 70 70 70 70 70840510 80 3900 140 600 140 160 160 220048090 69 75

69 69 69

69 69 69851530 78 83

78 78 78

78 78 78

B5 7075 74 74 74 74 74 74 74 74

B7A 040 83 550 150 120 210 67 120 120881520 64 97 64 64 64

64 64 64888090 94 94

94 94 94

94 94 940109095 82 1900 56 140 130 71 82 79B1L0S15 61

50 J 61 61

61 61 61 61

BIT 4045 2900 7200 2900 2900 2900 2900 2900 2900

B13 6065 350 390 350 350 350 350 350 350



TABLE

NORTH BOEING FIELD FIRE TRAINING CENTER

SOIL SAMPLE RESULTSRESULT JULY 1992

SKYDROLTM ANALYSISANALYSI

UGKG

SLCYDROL COMPONENT

TRBUTYT DIBUTYL PHENOL BULYL DIPHENYL TNPHENYL SUM OF FOUR

SAMPLE II PHOSPHATE PHOSPHATE PHOSPHATE PHOSPHATE COMPONENTSCOMPONENT

637585 70 140 140 350

640510 26000 2200 1100 3300 29300
B489 1200 930 120 350 2250
B68590 55 110 110 LI 270

B7 1520 650 70 150 370 720

B7A 34 3700 170 250 620 3870
681520 280 130 130 320 280

BI 14045 96000 18000 11000 29000 114000

BI 5560 84000 55000 11000 14000 150000

B136065 2200 710 710 1800 2200

INDICATESINDICATE ANALYTE WAS ANALYZED FOR BUT NOT DEFECTED ABOVE IHE LEVEL INDICATED

INDICATESINDICATE AN ESTIMATED VALUE WHEN RESULT IS LESSLES THAN SPECIFIED DETECTION LIMIT

INDICATESINDICATE AN ESTIMATED VALUE OF ANATYLE FOUND AND CONFIRMED BY ANALYST BUT WITH LOW SPECTRAL MATCH PARAMETERS

LPROJEDSBOEINGNBF

31
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TABLE

NORTH BOEING FIELD FIRE TRAINING CENTER
SUMMARY OF DETECTED COMPOUNDSCOMPOUND

GROUNDWATER SAMPLESSAMPLE

INDICATESINDICATE ANALYLE WAS ANALYZED TAR BUT NOT DETEDED ABOVE THE LEVEL INDICATED

INDICATESINDICATE AN ESTIMATED VALUE WHEN RESULT IS LESSLES THAN SPECIFIED DETECTION LIMIT

NMRYWKL

102692

32

ANI ASS ALFSALF IN

ANALYSISANALYSI MWI MW2 MW3 MW4

TOTAL

PETROLEUM NO GAS RANGE OR DIESEL RANGE HYOCASBONSHYOCASBON
HYDROCATHONSHYDROCATHON DETECTED AT MGI

BY WASHINGTON

HCID

ARSENIC 0001 0001 0009 0011

TOTAL COPPER 0004 0007 0008 0006
METALSMETAL LEAD 0001 0001 0001 0004

RESULTSRESULT IN MGLI VANADIUM 0002 0003 0029 0011

ZINC 0004 0007 0004 0013

PCBSPCB

BY METHOD 608 NONE DETECTED AT 0004 MGI

VOLATILE

ORGANICSORGANIC NONE DETECTED AT 0005 MGI
BY METHOD 624

SEMIVOTATILE

ORGANICSORGANIC DINBUTYLPTTTHALATE 06 05 05 10
BY METHOD 625 BIS2ETHYLHEXYLPHTHA 05 10 10 10
RESULTSRESULT IN UG

SKYDROL TRBUTYT PHOSPHATE 26

RESULTSRESULT IN UGL DIBUTYT PHENYL PHOSPHATE 41

BULYL DJHENYL PHOSPHATE

TRIENYT PHOSPHATE

NOTESNOTE

KCSIIP4 37957



APPENDIXA

SUMMARY INFORMATION FROM

PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION

4

4

TLS

T J
55

1

4

YI H H

14

4 5
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LAUCKSLAUCK
TESTING LABOZATORIESLABOZATORIE INC
940 SOUTH HAINCY SHEET SCAIDE WASHINGTON 98108 2067675060

CERTIFICATE

CHEMISTRY MICITIOGY ARD TECHNICAL SERVICESSERVICE

CIJENT BOEING CO
PO BOX 3707

SEATTLE WA 98124

ATTN KIRK THOMPSON HS 9A43

REPOTON SEDIMENT

SAMPLED BY US ON MAY 14 1984

SEATTLE WA

LABORATOFWNO 84718

OATE MAY 30 1984

P0 B315355

SAMPLESSAMPLE 12 WERE SAMPLED BY SHOVEL TO DEPTH OF APPROXIMATELY
INCHESINCHE AND OVER AN AREA 8 THESE SAMPLESSAMPLE WERE TAKEN FROM
NDER FEW INCHESINCHE OF STANDING WATER EACH SAMPLE WAS MIXED WELL BY

MEANSMEAN OF SPATULA IN STAINLESSSTAINLES STEEL BOX AND QUART OF THISTHI
MATERIAL WAS BROUGHT BACK TO THE LABORATORY SAMPLE WAS DRAWN FROM

DEPTH OF 1215 USING POST HOLD TYPE DIGGER AND SCRAPING THE SIDESSIDE
OF THE HOLE AT THAT DEPTH THE MIXING TOOL AND BOX WERE RINSED WITH
ACETONE AND DEIONIZED WATER BETWEEN EACH SAMPLE

SAMPLESSAMPLE 10 AND 11 WERE SURFACE SAIP1ESSAIP1E TAKEN WITH SHOVEL TO DEPTH
OF APPROXIMATELY 06 OVER AN AREA OF SQUARE FEET

SAMPLESSAMPLE ARE IDENTIFIED AS SHOWN BELOW SEE ROUGH SKETCH OF FIRE PIT

LOCATION
LOCATION

LOCATION

LOCATION

LOCATION

LOCATION

LOCATION

LOCATION

OF FIRE PIT SOIL JUST BELOW TURF 03
10 DRAINAGE DITCH UPSTREAM OF FIRE PIT DRAIN 06 SQ FT
11 DRAINAGE DITCH DOWNSTREAM OF FIRE PIT DRAIN 06 SQ FT

NORTH FIRE PIT

NORTH FIRE PIT

NORTH FIRE PIT

NORTH FIRE PIT

SOUTH FIRE PIT

SOUTH FIRE PIT

SOUTH FIRE PIT

SOUTH FIRE PIT

0FF SITE 40 FT

JT THISTHI RS0N IS NHIISD 10 VIS SDASTI SASSSAS CI US PCIM PSIINSNHI 10 CISOM IS D NT SASSSAS CI 105 CSIMSCSIM CI VII
CCIIPSIIY CI ICYFIT141 MSMBCI OIL LULL IS CCIMSCLCN WIB II SFLISLNG CI AILSAIL CI ANY PIODUCT CI PCCSSSPCCSS IS GWISD CAY OR CCNSCCN THISTHI ORNIPANY SP10 NO RUSPONUBLILY SALU VIS DUS PCFOMWIC CI L8PSCUON ICCIOR ANALYSISANALYSI II 9SD ISLLI AND ACCOSDING 10115 ISIS CL 155 ISDSISD AND CI SOSIIC

SAMPIE

IDENTIFICATION

TESTSTEST PERFORMED
AND RESULTSRESULT

AT THE BOEING FLIGHT CENTER BOEING FIELD

03
03
1215
03
03
03
03
03

KCSIIP4 37959



LAUCKSLAUCK
TESTING LABOTATORIESLABOTATORIE INC CERTIFICATE
940 SOUTH HARNEY SIRIT SEAFFLEWASBINION 98108 2067675060

CHEMISTRY MBCBOLOGY AND THNICAI SERVICESSERVICE

PAGE NO

BOEING CO
LADORATORYNO 84718

TOTAL SOLIDSSOLID 527 656 734 719 543 592

10 11

TOTAL SOLIDSSOLID 635 572 802 855 753

PS PER MILLION MGKG DRY BASISBASI

1
LEAD 150 150 28 73 140 51

PCBSPCB 061 043 L005 042 089 030

10 11

LEAD 70 150 360 56 150

PCBSPCB 25 Q79

PCBSPCB 010 47 89
QUANTITATED AS AROCLOR 1260 WITH OBVIOUSOBVIOU CONTRIBUTION FROM AROCLOR 1254

QUANTITATED AS AROCLOR 1254 WITH OBVIOUSOBVIOU CONTRIBUTION FROM AROCLOR 1260

SAMPLESSAMPLE 11 WERE ALSO ANALYZED FOR GRAVIINETRJC POLYCYCLIC AROMATIC
HYDROCARBONSHYDROCARBON IN ACCORDANCE WITH WASHINGTON STATE DEPARTMENT OF ECOLOGY WAC
173303 THE METHOD REQUIRESREQUIRE ANALYSISANALYSI OF THE SAMPLE THROUGH SUCCESSIVE STAGESSTAGE
UNTIL THE RESULT OBTAINED IS LESSLES THAN 1 BY WEIGHT AS RECEIVED BASISBASI OR
UNTIL THE FOURTH STAGE HAS BEEN COMPLETED RESULTSRESULT ARE AS SHOWN ON FOLLOWING
PAGE

THISTHI RSOIT IS WDTW NI ZCKISIS I II PSI ANWWI OR COIPORLOA IL OHWN IS DDRSSSD SQUWD USI NIL AWN THISTHI NPSNY CR ANYJL XIT AISNIB CIII SIALL II CASCHOM WLA NIL ADVSSIIING OR IS CLWIY PRODUCT OR PROC SI HI GWLD ONLY ON CONSACI THISTHI COMPANY APISAPI N RSSPONLALULY SITCAPTLOR US DII PSDORMNC CI LNPCTIOA ANDLOR WUIL1MISWUIL1MI IS OD FAITH AND ACCORDING NI AMS OL NIL HAD LAD CI SDSI

KCSIIP4 37960





B2

BI

DITCH

FIGURE 1 IL BORING LOCATION MAP NORTH BOEING FIELD FIRE PRACTICE PIT

CATCHU ENT
BASINSBASIN
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FIGURE 2 SOIL BORING LOGSLOG NORTH BOEING FIELD FIRE PRACTICE PIT
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MONITORING WELL GEOLOGIC CONSTRUCTION LOG
PROJECT NUMBER

PROJECTBFC VI PF UJT1 LOCATION TJBVTC

ELEVATION NGVD ROP OF WELL CASING IC 7FF STJRFAF FL FVAFLCKI IUTR

WATER LEVELELEVATIOR NGVD C P7 STARIDATE 8FI FINISHDATE
DRIWNG CONTRACTOR 1 Q 1 TLC

DRILLING METHOD II

KCSIIP4 37964

WELL NUMBER

NSF IJJ 1LET

U

SAMPLE

GEOLOGIC LOG
USCSUSC DESIGNATION

1CRICC

02

WELL CONSTRUCTION

I

T1
IT 41

ITTIC SIECK 1EC
4JTCI

SL3CCCSSS
VE CDCT UCFCI

0LT TI
15

QDCJ CI ECF
SC0 CC

IJ

70 FFI

SO

50 AS

10 3IV

10
F

1O

15
50

20

25

C1T TI

CICLKFL

PVC CTO
CI

10

CR E
10

PVC CBCC
150OC SL

PVC

20
JA4L 0

AT

25

L RO R6 CC
ICACIL 20

25



GEOLOGIC LOG
USCSUSC DESIGNATION

ML
I EIL

WELL NUMBER

F36F T1AJ

IKSI
IT

CCLC2L

V
J E

PTF Z2
10

PVC 6CM

KCSIIP4 37965

CR

MONITORING WELL GEOLOGIC CONSTRUCTION LOG
PROJECT NUMBER

SHEETOF

PROJECTECAC PT JKIT LOCATION KIL FPR
ELEVATION NGVD TOP WELL CUING 0L1

SURFACE ELEVATION NGVD SI3
WATER LEVEL ELVATION NGVD 1C

START TE FINISI DATE
DRIWNG CONTRACTOR

DRILLJNG METHOD

IL

0
LU

SAMPLE

OZ

WELL CONSTRUCTION

1 I3T

1O

VCT JFIC1G4E

1 C C
GCC T

TC5C CP CC
T0 BIACCOAKT TMLC44

SIT CSPLVM4 ERJZC4
LC1 PAT4 BICC I4MEIOIODQCN CI C1 CT4J

II

70

L00

V
FI3710

15

20

25

15

CC

DC

C0

15

20 200

25 25



VC
OCCI

PVC

0
F1 J

KCSIIP4 37966

MONITORING WELL GEOLOGIC CONSTRUCTION LOG
PROJECT NUMBER WELL NUMBER

SHEET OFL

PRWECTFC F4 JJTH LOCATION B
ELEVATLON NGVD TOP OF WED CUING SURFACE ELEVATLON NGVD 10

WATER LEVEL ELEVATION STARTDATE FI R1 FINISH OATE
DRIWNG CONTRACTOR2RI LCI ORJWNG METHOD

GEOLOGIC LOG
USCSUSC DESIGNATION

IL

SAMPLE
WELL CONSTRUCTION

I

C

CL

C OBV BIOK IKCC C C CI U
FSI0 J TL CTICEF

AIEC C C IT

CE T RISC
IC 3 4OK BTICC CP

SO T VOLT

RR 910 10
DC

CSP
100 C1 INJ COT C CS

15
WELL 15

BICCK CVCTJDESJ
VCI4 CC

QO I TO LJ

20 20

25 25

FL
ICMI

TTI PICTI
LOCK1

F
PV CTH

10

20

25



MONITORING WELL GEOLOGIC CONSTRUCTION LOG
PROJECT NUMBER WELL NUMBER

SHEETLOFCC TJI3F 4WT1

PAOJETI3CFC P1 LULLOCATION TJF
ELEVATION NGVD TOP OF WELL CASING SURFACE ELEVATION NGVD
WATER LEVEL ELEVATION NGVO 1 ZC START TE FINISH ATE1
DRIWNGCONTRACTORIIC FCI

DRLUN6METHOD LCT4 CI

LU

SAMPLE

GEOLOGIC LOG
USCSUSC DESIGNATION

OR

WELL CONSTRUCTION

I

LI

CJ
1T1 TO

VC CI
70 7

CL II WCI ILC
ISL CI S T

SFJJ 1I ICLQTTT SLI

10 WCI TJ 1OO I VJ RR C
PLIE4 ECOI

15 15

20 20

25 25

F
CVCC

U
8FQ7

10
5CIC
PVC

20

25
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I

NOTA ILL I4LHOD 0STCTIORI LI1T

BLOW NSTHED DLCTL LSAIT

TABLE
GROUNDVATER SAMPLING ANALYSISANALYSI SUIRIARY

NORTH BOEING FIELD FIRE DRILL PIT

I

11

RISI1 R R3
II T1TUDRR

COIC M CIINC ILL CO 2I COMC J 9VL
STSSSSARSSAAASSA INS ASSU

21

AI ALX CT
IVLNYLCTALORTD AU AU

OUOUN AU AU HILL HILL

THYL1OR1DSTHYL1OR1D 13 3I IE 26

21 TR1CBIOROT1UORT1I4A AU HILL

ACET AU 10 HILL 10 12 10 HILL 10

CARTONDLML1TID HILL AC AU AU
U11DIDDORTHN AJ AI AU AU
22 11DIC1A1OROTHAN ALL AU AU AU

RNZ12D11OROTHA HILL HILL AU LL
1ROTORA HILL HILL ALL HILL

25UTNAO HILL 10 HILL 10 HILL 10 HILL 10

12D1OROTHA HILL HILL HILL HILL 22

2I11IRT1OTH U AIX ALL BILL

CRBOAT TTRICDORID AIX AC ALL BILL

VII TT AIX IO AIX 10 AU 10 AIX IO

AIX ALL AIX BILL

12D1CB1OROPRCP BILL HILL HILL AU
AIX AIX AIX ALL 22

T1CLA1OROSTHAA ALL AIX HILL HILL

IISUI AIX BILL HILL 52 HEX

12 HII AIX HILL HILL

12 112TRLCH1OROTHMA BILL HILL BILL BILL

CIA13DC1OROPRCA BILL HILL BILL BILL

2O1EROTHY1VIY1TH ALL 10 BILL 10 HILL 10 BILL 10

HRRAR HILL HILL BILL BILL

4MTHYL2PSNTSNN A 10 BILL 10 ALL 10 BILL 20L82H HI 10 BILL 10 BILL 10 HILL 10

TTRLOROTHAN ALL HILL HILL BILL

1122TTRACB1ORO AIX HILL BILL BILL

IITOLUNSIITOLUN BILIT HI BILL BILL 22

Q1OREBNZN HILL AIX BILL 22

ALL A BILL ALL

UBTYRN AIX BILL ALL BILL

ITOTLKYLNA BILL HILL AIX AIO 22

ACRYLONITRIL ALL 100 AOL 100 MIX IOO BILL 100

AC3OLLN HILL 11002 BILL 1100 A 11001 BILL 2200
II

B PSRT PR BILLICE UQL

10
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BSWELFTWAL

KALILNE

1A 2CHIOROTHYL USR
3DLTHLOROBNZN

14DICH1OROBSAZ

BSNZYI ICABOI

L2DLCLUROBNZNA
I 2THLAROLSOPRCPYL TBR
HZECHIOROTHN

N1TROODIPROY1
ITROBAZA
IAOPBOR

B12CHLOROTHORY STMN
124RICH1ORCBAIJA

4CBLOROSOIILA

2UIITH1AS2UIITH1A
HSCBI ROCC3CPSNTM1U

2Q1OROAI4TM1
3ITROI11LA

CSNTHT1IY1S

D1T1A UIT
26DIN1TROTOIUII

2T1IIA
ACAPHUSNE

DTHSNZOTURAA

24DTHITROTOLUA
F1URW

4CB1OROPH3S11 PBSNYL THSZ

4HITREUNILTH

D1THYI PHTHAIAT

NS1TROAOD1PAY1JJ

12DIPHNYLBYDRZI

48ROAHNY1 PBAY1 TBR
HACH1OROBEN
PTN4NTHRS

IUCN
TUBUTYL PHTHALAT

NOTSA PCII THOD 0ETCTIAI IAIT

MIOV MATHOD DSTCTJA LLAIT

TABLE CONTINUED
GROUNDWATER SAMPLING ANALYSISANALYSI SUMMARY

NORTH BOEING FIELD FIRE DRILL PIT

WL

I
RT2 RI3

II

1

CC PCC CCC TICAOC ILLSSSASNZTGSSZSZGZ SSSNC TSWASEESNA FLSASNA1FL SSWSSSS1SSSSSSSSZ

II

IN M 10 A 10 I0

IN Z 10 M 10 IO

IO IO 10 10

IO IN 10 10

IL 10 10 10

NL 10 10 10 10 11

ACI IN MC 10 10 IC

10 MCU 10 10 IN

10 IN 10

10 10 MIMI 10 11

10 MIAI 10 10 10

10 EU 10 ML 30 10

N1T 10 ATL IN MCI 10 20

IN SILL 10 MCII 10 30
CX 10 OCX MCI 10 10X 10 IO 10 10

FTL 10 13 10 IN

IN VEX 10 AL 10 10

IL 10 MCL 10 1L 10 10SO II SO MV SO SO
A1 10 Z 10 30 10

10 30 10 IN

MCI 10 IN 20 1050 SO SO SO
MCI IN I 20 10

10 ACII 10 MU 10 II

10 U 10 MU 10 10 II

MU 10 MU IN MU 10 10
MU 10 MU 10 MU IO IN
MU SO MU SO MU SO SO

MU 10 MEN IN MCI IN 10

MU 10 MEN IN WIL 10 10

MU 10 MTJL 10 MCII 10 10

10 MU IO
30 10 11

MU MU IA
10 11

10 MCII 10 IN 10 II

MCII IN MCIL 10 MCII 10 10

MU IN MU 10 MCII 10 10 II

PART PAR BIIILOE UGFL

11
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TABLE CONTINUED
GROUNDWATER SAMPLING ANALYSISANALYSI SUMMARY

NORTH BOEING FIELD FIRE DRILL PIT

ENALSENAL
FLUORINTHO

PYRN WI
AS1DIS

BAATYL BZY1 PTHLT LIU

237STTRCH1OROD IIIL

AZ SAATHRCS CL

33DICHLOROBAIDIN

B1S2TBYIMXYLPBTHAL
DLIIOCTYI PBTH1T
DEZO TIUORNTHASTIUORNTHA VL

IIZO FLUORUOTMA

ISNZO PYRO
LADANO L23C4 PRUN
DTHSAZE B
BSEZO GI PRYLO LID

I

AID OII
1O1ORO9HSOO1 V

2NITRJOOL LID

Z4DLTHYIPHOO1
24DICBLORABOOL LID
BNZOIC ACID LID

4CHLO3TBYLPBOO LID

246TRLOROHOO1
24SR1DIOROPAOOI LICLI

24DTHITROPBSNCL LID

4NITROPNOL

2MTHY146D1N1TRO LID

PTACALOROPBNOL LID

NOT ILL LISTHOD DSTCTION LIMIT

LIL DIOW NTHOD DTCT ION LIMIT

10 LIII 10 I 10 MCI

10 I IO CI IO LICL 10
50 IX SO ILI 50 50

TO LID 10 LID 10 10

10 LID 10 LID 10 LID 10

10 LID 20 LID 20 10

10 LID 30 LID 10 LIDL 10

SO MC SO SO LILL ISO
10 C2I 10 I 10 10

10 LIMI 10 LID 10 LICL 10

10 10 A 10 10

10 XO 10 LIIL 10 II

10 LID IO UI IO 10

10 LICLC 10 LID 10 LID 10

10 LID 10 LID 10 LID 10 11

TO A 10 10 LIDHL 10 11

10 10 A 20 LICLT 10

TO MCII 10 LL IC PER 10

10 L 10 LIIL 10 LIELI 10

TO LIDI 20 10 11

TO LID 10 A 10 MCI 10

10 LICL 10 LID 20 LID 10

10 LIDI 10 LID 10 LID 10

SO SO 150 LID SO

10 CLI 10 LI 10 ALL 10

TO PCI 10 D 10 LIDL 10

10 U 10 20 LICLL 10

SO C SO LIIL SO ILID 15
SO LICLI SO SO AC SQ

SO DCLI 150 SO ID SO

10 LIEN 10 C IN MCI 10

RI AI2 RISRI ZINI
1I11

ICOC CONC I CONC I CI LCCOC LID
RGZSAGSTES SSCAAAAAASAASEAEASSZ SSSSTAAAN CASANASCASANA ASNENASASSASNENASAS ANCASASSANCASAS ANA AANNAN

PART PER BILLION UL

12
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NOT ILL IITHOD DTCTION LI1T

M1OI LISTHOD DCT1OI LIALT

TABLE CONTINUED

GROUNDVATER SANPLINQ ANALYSISANALYSI SUIUNARY

NORTH BOEING FIELD FIRE DRILL PIT

SMII NETILLI SILFN3 IL7ISJ4

ISTI1JE11T

ICOOC C COC IT CCOC PPB

CICISCICI
NL OI AI 01 01 LLC 01

IBWIC SILL O1 ASI 01 01 SIA 01

9AC 01 01 SI OI SIL 1011
ASI O SILL OI OI OI

IPT1OR SITS OI SITS OI SICI 01 1155 01
SITS OI 11IL OI SITS OI 01

NPT1OREX1 SITS 01 AVT OI SITS 01 SILLS 01 II

TODOGLTNI SII 01 UTS OI 011155
IIDI1TN SITS 01 SILL 01 1115 01 SITS 0144 SITS 01 USS 01 SITS 01 1155 0I

LODTH SITSSIT OI TS O SITS 01 SITS 01

1U1FU SITS OI SITS 01 SITS OI 1155 01

144 SITS O SITS OI SICZ 01 BL 01 11LN SITS 01 SISS 01 1155 OI ASS 01

SDOU1I EULTST SITS OI SITS 01 SITS OI ATS OI
SITS 01 O SITS 01 01

ISTHOXYTHLOR SITS 10111115 011 SITS 01 SITL 01
C1ORDO SITS 01 SICL 011155 01 NIIL 1011

I1155 I 1SITS1SIT
1221 ATS ISITS ASS SITS

1232 55 1155 1155 ATS

1242 ATS ATS SITS SITS

1O1A ASS 1151 SITS ASS

81248 SITS OS SITS 05 ASS 05 ASS OS
1155 02 1151 02 SIWL 02 SITS 02II SITS 02 ATS 021151 O2 SITS 102

RS COTAL FUTRBL
ASS ISO SITS ISO ASS 250 SITS ISO

11XWIC SITS 1155 12 II

BAXI SITS ASS 100 ASS ICX

SRY1IBOO I 1 SITS SILL

IIC1U SIC ASS SITSCI ACS IO 20 II

COPR SIC 25 25 ASS 25

ASS SO CT SO SO SITS SO

I1IRCY ASS 102 ACI 021151 02 SI5L O2
TS 40 1155 40 1115 40 SITS SO

SIOTU ASS ASS
SUVR ASS 10 SI5L 10 SILL 10 SL1 10MIU CI ATS SITS TO ASS TO

TIZTC 20 ACI 20 SI 20

PXTA PR BLLLLC UGH

13
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APPENDIX

BORING LOGSLOG

J

4J



SOIL CLASSIFICATION SYSTEM

USCSUSC
MAJOR GRAPHIC LETTER TYPICAL

DIVISIONSDIVISION SYMBOL SYMBOL DESCRIPTIONSDESCRIPTION
2X3

CLEAN WELLGRADED GROVEL GRAVELSAND MIXTURESMIXTURE
GRAVEL AND

GW
LITTLE OR NO TINESTINE

GRAVELLY SOIL
UTTLE OR NO FRE OQ GP POORLY GRADED GROVEL GROVELSAND MIXTURESMIXTURE

MORE
0

LITTLE OR NO FINESFINE

OF

CRAP
WITH ANESANE GM SILTY GRAVEL GROVELSANDSILT MIXTURESMIXTURE

NO4
AMOUNT AT FINESFINE GC CLOYEY GROVEL GROVELSANDDAY MIXTURESMIXTURE

CLEAN SAND
SW WELLGRADED SAND GRAVELLY SAND LITTLE OR NO FINESFINE

LITTLE OR NO FINESFINE SP POORLY GRADED SAND
GRAVELLY 5OFLD LITTLE OR NO FINESFINE

SM SILTY SAND SANDSILT MIXTURESMIXTURE

SC CJOYEY SAND SANDCLOY MIXTURESMIXTURE

ML INORGONIC SILT AND VERY FINE SAND ROCK FLOUR SILTY OR

CLAYEY FINE SAND OR CLOLEY SILT WITH EIGHT PLASTICITY

CL INORGANIC CLOY OF LOW TO MEDIUM PLASTICITY GROVELLY

DAY SANDY CLAY SILTY CLOY LEAN
CLOY

01 ORGANIC SILT ORGONIC SILTY DAY OF LOW PLOSTICITY

MH INORGANIC SILT MICOCEOUSMICOCEOU OR DIOTORNOCEOUSDIOTORNOCEOU FINE SAND

OR SILTY SOIL

CH INORGANIC CLAY OF HIGH PLASTICITY TOT CLOY

OH ORGANIC CLAY OF MEDIUM TO HIGH PLASTICITY ORGANIC SILT

PT PEAT HUMUSHUMU SWAMP SOIL WITH HIGH ORGANIC CONTENT

TILOTESTILOTE 1 USCSUSC LETTER SNIBOLSSNIBOL CORREOND TO THE SNBOISSNBOI USED BY THE UNIFIED SOD CLASSIFICATION SYSTEM AND ASIM CLASSIFICATION METHODSMETHOD DUEL LETTER

SMBELSSMBEL EG SMSP FOR SAND OR GROVEL
INDICATE SOIL WITH AN ESTIMATED 515X FINES MULTIPLE LETTER SNXELSSNXEL EGITCI INDICATE

BORDERLINE OR MULTIPLE SOD DASSIFICOTIONS

2 SOIL DASSIFUCOTIONSDASSIFUCOTION ARE BASED AN THE GENERAL APPROACH PRESENTED HI THE STANDARD PRACTICE TO DESCRSSTIGN AND IILNTIUICATAON SORSSOR VISUALMANUAL

PROCEDWEL AS OUTLINED IN ASIM 02488 WHERE LABORATORY INDEX TESTING HAS BEEN CONDUCTED SOIL CLASSIFICATIONSCLASSIFICATION ARE BOXED ON THE STANDARD TEST

METHOD FOR CLASSIFICATION OF SOILSSOIL FOR EN9INEERINP PURPOSESPURPOSE AS OUTLINED IN ASIM 02487

3 SOIL DESCRIPTION TERMINOLOGY IS BASED ON VISUAL ESTIMATESESTIMATE IN THE ABSENCE OF LABORATORY TEST DATA OF THE PERCENTAGESPERCENTAGE OF EACH SOIL WE AND IS

DEFINED AS FOLLOWSFOLLOW PRIMARY CONSTITUENT 50 GRAVL SAND SLT CIAY ETC

SECONDORY CONSTITUENTSCONSTITUENT 30 AND 5O
VERY GROVRLLY VERY SANDY VERY SILTY ETC

15 AND 30 GROVELLY SANDY SILTY
ETC

ADDITIONAL CONSTITUENTSCONSTITUENT 5 AND 15 WITH GROVEL WITH SAID WITH SIT ETC

TROCE GROVEL RACE SAND TROCE SILT ETC AT NOT NOTED

KEY

SAMPLE NUMBER INTERVAL

RECOVERY ROPRESENTSROPRESENT PERCENTAGE

OF TOTAL LENGTH DRIVEN

SAMPLE

IDENTIFICATION

NUMBER J4TOTII
LENGTH DRIVEN

PORTION OF SAMPLE RETAINED

FOR ARCHIVE OR MALYSISMALYSI

PID

DESCRTION

PHOFCIONIZAHON RATS9
FRSHLY OPND SMPLE IAN GIPM

SAMPLER TWE

CODA OESCIPTION

325INCH 00 242INCH
SPLIT SPOON SAMPLER

200INCH 00 150INCH
SPLIT SPOON SAMPLER

GEAB SAMPLE

300L NONUSER 30INCH DROP

140IT HUMMER 30INCH DROP

PUSHED

OTHER

SAND AND

SANDY SOIL

MORE THAN SOZ

OF COATSE FROCTION

PASSED THROUGH

NO4 SIEVE

SAND WITH FINESFINE

APPRECIABLE AMOUNT

OF FINESFINE

SILT AND CLAY

LIQUID LIMIT
GREATER

THAN 50

HIGHLY ORGANIC SOIL

APPROXIMATE WATER ELEVATION AT LINE OF ORWANG

AID OR ON DOTE NOTED

SOIL CLASSIFICATION SYSTEM AND KEY FIGURE BI
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LOG OF BORING BI FIGURE B2

SAMPLE DATA

BI

SOIL PROFILE

43

SP

00

DIITNG MELHOD DRIVEN OPEN HOLE

GROUND ELEVATION ITT 159 II INGVDI

LIGHT BROWN STY LINE SAM WITH TRACE COAL GRAVEL

AND ASPHALT ILOOSE DRY FI BLOW COUNTSCOUNT NOT

01 SOL DENSITY

39 02

MOTTLING FINE SANDY SLT TO SILTY

FINE SAM MEDIUM STIFF TO MEDIUM DENSE MOIST

SM LIGHT GRAY WITH RUST MOTTLING VERY LINE

SAND WITH SILT MEDIUM DENSE MOIST

34 01

00

Z
5A
EE

61

10510

BI

4045

BI

80901

2

IS

35 00

26 00

LB

SP DARK GRAY VERY FINE TO TINE SAND WITH

TRACE SILT MEDIUM DENSE MOIST TO WET

LB

AID

BORING COMPLETED 72992
TOTAL DEPTH 90 II

NOT STRTIWPHIC CONTACTSCONTACT R BASED ON FIELD ILVARETSTONSILVARETSTON LAD CIS GO0XIALS
2 RFRNC TO THE HEM OL HLIIA REPEL IS NECESSARY FOR PROPER UNDERSTANDING OF UBSURFACE CONDITIONS

3 REF ET TO KEY AND SEA CISSSLLLCATION SYSTENR FIGURE FAR EICPHANETION AT GRSPNICSGRSPNIC END SYMBOLS
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BORING COMPLETED 72992
TOTAL DEPILL 75 FT

LOG OF BORING 82 FIGURE 83

SAMPLE DATA

B2

SOL PROFILE

0
DRILLING MELHOD DRIVEN OPEN HOLE

GROUND ELAVATION ITT 146 IT NGVDI

OP LIGHT BROWN SANDY GRAVEL WITH GRASSGRAS AND ROOTSROOT

GRARNOAR COAL AND ASH TILLLB

LB

LB

LB

LB

41

41

37

32

26

BROWN WITH UST
MOTTLING VERY FINE SANDY

SLT WITH PRPGNICSPRPGNIC MEDUIRN STIFF MOICT

SM DARK GRAY WITH RUST MOTTLING SILTY VERY
FINE SAND WITH TRACE ORGANICSORGANIC MEDIUM

DENSE MOIST

00

00

00

00

00

SP

0

EE

00

B2

05TO

B2

7075

9

12

5

DARK GRAY WITH RUST MOTTLING TINE SAND
WITH LRACE SILT IRNEDIUM DENSE MOIST TO

WET

ATD

NOTESNOTE 1 STRATTRAPHIC COELACTSCOELACT ARE BSD ON FIELD NLEIPLATLONSNLEIPLATLON 04 ARE APPOXINIAT

2 REF SRNCE TO THE LEST OF INS REPORT II NECESSARY BC PROPER UNDERSTANDING 01 SUBSUSBAC CONDITIONS

3 REFER TO KY AND SELL CLASSIFICATION SYSTEM ILGLWE OR EXPLENELLON OF GRAPHICSGRAPHIC AND SYMBOLS
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LOG OF BORING B3 FIGURE B4

B3

SAMPLE DATA SOL PROFLE

0

CI

0

DING METHOD DRIVEN OPEN HOLE

GROUND ELEVATION LIT 157 FT NOV01

35

SM

00

LIGHT TO DARK BROWN SILTY FINE SAND WITH

ORGANICSORGANIC AND TRACE COAL MEDIUM DENSE
MOIST LF

40 00

39 00

LIGHT BROWN WITH RUST MOTTLING FINE

SANDY SILT MEDIUM STIFF MOIST

LIGHT GRAY SILLY VERY LINE SAND TO SANDY
STT MEDIUM DENSE TO MEDIUM STIFF MOIST

36 00

E
CNE

B3
0010

B3
7580

9

12

16

34 00

21 00

LB

LB

SP DIRK GRAY LINE SAND MEDIUM DENSE MOIST

TO WET

LB

LB

LB MD

BORING COMPLETED 72992
TOTAL DEPTH 90 FT

NOTSSNOTS 1 STRATIGRAPHIC CONTACTSCONTACT RC BSSD ON FLUID INLERPROTETIONSINLERPROTETION AND CC APPROXIMATE
2 RLERNCE TO THE LAST OF THISTHI REPORT IS NSCSWY FOR PROPER UNDERSTANDING OL SUBSUCFSCE CONDITIONS

3 FLATSFLAT TO KEY AND SOIL CUSIFLCTLON SYSTEM FIGUCE TO EXPISNIION OF GRAPHICSGRAPHIC AND SYMBOLS

KCSIIP4 37976



LOG OF BORING B4 FIGURE B5

SAMPLE DATA

B4

0

NE

SOIL PROFILE

A

A

0
DRILHNG METHOD DRIVEN OPEN HOLE

GROWLD ELEVATION FF1 156 II NGVDI

21

25

LIGHT BROWN VERY SANDY GRAVEL WITH TRACE

COAL FRAGMENTSFRAGMENT AND HYDROCARBON ODOR

LOOSE DRY LIFT

MODIUM BROWN SILT WITH TRACE ORGANICSORGANIC AND

HYDROCARBON ODOR MEDIUM STILL MOIST

DARK BROWN TO BLACK SILTY VERY LINE

SAND WITH HYDROCARBON ODOR LOOSE MOIST

17

17

B4
0510

64

2530

64
4045

B4
5560

84

7075

84
8090

G

12

IS

21

26

LB 30

LB 226

LB 103

DARK BROWN VERY FINE SAND WITH SILT

AND HYDROCARBON ODOR LOOSE MOIST

LB 150

LB 63

LB 57 DARK GRAY VERY FINE TO FINE SAND WITH

HYDROCARBON ODOR MEDIUM DENSE WET
ATD

BORING COMPLETED 72992
TOTAL DEPTH 90 FT

NOT STRTIGREPHIC CONTACTSCONTACT AR BASED ON BALD ALRPETLBNSALRPETLBN AND ARE PPOXLMAT
2 RLNC 10 HI LL OF STILE RPOIT I NCSSSY FOR PROP UNDRSTNDING OF AUBSSLC CONDITUONA

3 REFER TO 1EY AND SOS CLASIFICTION SYSLANR FIGURE FOR XPLNLION OF GRAPHICSGRAPHIC AND SYMBOLS
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B5

SAMPLE DATA SOIL PROFILE

DRLING MERNOD DRIVEN OPEN HOLE

OWID ELEVATION TTH 142 FT NGVD

UD CFL

P MEDIUM BROWN GRAVELY SAND WITH SOME SILT

JEDIUM DENSE DRYL TILL

LB 40 00
GRANULAR COAL AND AS1 WITH SOME IYJ1

FRAGMENTSFRAGMENT MEDIUM DENSE MOIST CHILL

B5

1530 41 00

3

34 05

B5
5560 27 02

6
B5

6075 17 02

DARK GAY VERY MO TO TINE SAND WILH AID

SILL LOOSE WET

BONNG COMPLETED 72992
TOTAL DEPTH 75 II

9

12

NOLSNOL
STTTIGRPIIIC CONICTSCONICT ARE BSD ON 141D KITARPRETATIONSKITARPRETATION AND AR APPROUML

2 RLNC TO LBS SET OF TITLE RUPERL IS NSCSSRY FOR PROPER UNDERSIANDING EL SUBSURLCSSUBSURLC CONDILIONS

3 RULER 10 KAY AND SOIL C1SSIFICTLON SYULEN FIGURE FOR EXPLENSUION OL GTAPLILCSGTAPLILC AND SYMBOLS

LOG OT BORING B5 FIGURE B6

KCSIIP4 37978



12

LOG OF BORING B6
FIGURE B7

B6

SAMPLE DATA SOIL PROFILE

S

0 T5

A

C
CO

DRILLING METHOD DRIVEN OPEN HOLE

GROUND ELEVATION 11TH 149 FT NGVDI

SF TAN VERY GRAVELLY VERY LINE SAND DENSE
DRY FILL

C

O

66
2530

3

B6
8090

80

175

90

65

27

16

LB

LB

LB

LB

00

00

00

00

00

00

GP BROWN SLY GRAVEL WITH SARID LOOSE
MOIST IF ILL

0I

000

3QO
0

FLJ
GRAY SILTY VERY FINE SAND WITH TRACE

GRAVEL MEDIUM DENSE MOIST FILL

SF DARK BROWN FINC SAND WITH SILT ARID TRACE

GRAVEL DENSE MOIST FILL

GRANULAR PINK AND WHITE ASH LOOSE MOIST FILL

AID

5

DARK BROWN WITH RUST MOTLLIRIG TINE SAND
LOOSE WET FILL

BORING COMPLETED 73092
TOTAL DEPTH 90 FT

NOTESNOTE STRETIGRPNC CONLCT ARE BSD ON FLSD INTEIPILSLUONSINTEIPILSLUON AND WE APPROXIMATE

2 REFERSEC TO THE LENT CI THE LEPORL IS NECESSARY OR PROPER UNDERSTANDING OF SUBSURFEC CONDITIONS

3 RR TO XEY END SOS CTSSILICETION SYSTEM LIGUE ION EXPLSNSLION OF GNAPLIICSGNAPLIIC END SYMBOLS

KCSIIP4 37979



NOTE REFUSAL AT 30 IN B7 GEOLOGY

FROM 30 TO 105 FROM B7A DRILLED 70
TO THE SOUTH OF 87

NOTESNOTE 1 STTLIGRAPLTIC CONLACI ATE BSD ON FISID IITERPSLIIONSIITERPSLIION AND ARE EPPOXMLALS
2 RETATSEC TO THE LEST OL THISTHI REPORT IS NECESSARY OR PROPER SIDERSTANDING OF SUBSWLACA CONDITIONS

3 REFER TO KY AND SEA CLSSSIHOTION SYSTEM LIPURE FOR CSPLSNLICT OF GRAPHICSGRAPHIC ND SYMBOLS

LOG OF BORING B77A FIGURE 88

KCSIIP4 37980

SAMPLE DATA

B77A

0

ES
ISV4

SOL PROFILE

A

IS

U

0
0

0

HOLLOW STEM AUGER
DRILLING METHOD DRIVEN OPEN HOLE

GROUND ELEVATION ITT 155 IT NOV01

SP
DARK BROWN VERY LINE TO FINE SAND WITH

SOME SILT AND GRAVEL MEDIUM DENSE MOIST

FILL

A

B7

1015

1520

67

3040

87

45601

B7

6570

9
B7

100105

LB

LB

LB

LB

LB

39

100

28

19

19

30

109

105

45

24

00

30

DARK BROWN VERY SANDY GRAVEL WITH HYDROCARBON

OO ODOR LOOSE MOIST FILL

00OQ
DARK BROWN VERY FINE TO FINE SAND LOOSE
MOIST ILL

GRANULAR COAL BRICK AND PINK TO WHITE ASH

MEDIUM DENSE TO DENSE MOIST FIT

BORING COMPLETED 12992
TOTAL DEPTH 105 FT

TO

Q

IS



B8

SAMPLE DATA SOIL PROFILE

DIIHNG METHOD DRIVEN OPEN HOLE

GROUND ELEVATION 147 II IPIGVOI

FL4 0

SM DARK BROWN SILTY LINE SAND WITH

GRAVEL AND HYDOCARBON ODOR DENSE MOISTI

LB 87 17 FILL

88

15201 LB 98 00
GRANULAR COAL AND PINK TO WHITE ASH WITH SOME
BRICK FRAGMENTSFRAGMENT AND LINE SILTY SAND

LOOSE 10 MEDIUI DENSE MOIST TO WET FILL

LB 42 00

LB 17 00

6
68

65101 LB 17 00

AID
68

7590 LB 22 00

9

BORING COMPLETED 72992
TOTAL DEPTH 90 FT

G

5

NOLSNOL SRTIGRPLIIC CONTACTSCONTACT RC BASED ON FLUID TERPRSTSTIONSTERPRSTSTION AND ERA PGROXWCATE

2 RFRNC TO THS TINT 01 INS RCCL IS NECESSARY FOR PRCPER UNDERALSNDMG OF AUBAWLACSAUBAWLAC C0N1ION
3 REFER TO KEY AND SEA CLASSIFICATION SYSTEM FIGURE FOR EXPLNTION OF GRPHLC END SYMBOLS

LOG OT BORING B8
FIGURE B9
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LOG OF BORING B9 FIGURE BID

SAMPLE DATA

B9

A
UD

SOIL PROFILE

IL A

CL

DRILLING METHOD DRIVEN OPEN HOLE

GROUND ELEVALION UT 160 II NGVOI

11
SM MEDIUM BROWN SITY SAND WITH GRAVEL IVERY

DENSE DRY ILL

LB

87

25

00

00

00

00LB

MEDIUM BROWN VERY GRAVELLY SAND WITH

TRACE ST MEDIUM DENSE MOIST FILL

GRARN4AR COAL BRICK END PINK TO WHITE ASH

VEIY LOOSE MOIST FILL

LB 16 00

89
11525

89

6575

12

15

IJJ
SM DARK BROWN SILTY LINE SAND LOOSE WET

BORING COMPLETED 73092
TOTAL DEPTH 70 FT

NOL SLTITIGRPHIC CONLICTSCONLICT SR BASED ON FIELD LRPRSLSLIQN POD ARE APPROXIMATE

2 REFERSNC TO THE LSXL OF THISTHI REPORT IS NECESSARY BR PROPER UNDRSLNDING OF SUBSURLSCC CONDITIONS

3 RETER TO KEY AND SEA CLSSSJICIION SYSIWN FIGURE LOT EXPLENELION OF GIPHICSGIPHIC AND SYMBOLS

KCSIIP4 37982



NOTESNOTE 1 SVALIGRGLIIC CONTACTSCONTACT ARE BASED ON FIELD LNIWTLION AND AT APPROXIMATE

2 RSLARNCE TO THE TEXT OF INS REPORT IS NECESSARY FOR PROPER UNDERSTANDING OL SUBAURFACA CONDITIONS

3 REFT TO KEY AND SOS CTSSLTICTION SYATEM FIGURE LOT EXPLSNATLON OL GRPNCSGRPNC AND SYMBOLS

LOG BORING BLO FIGURE BIL

SAMPLE DATA

BLO

SOL PROFILE

S

0

CL

DRILLING METHOD DRIVEN OPEN HOLE

GROUND ELEVATION ITT 155 IT INGVD

LIGHT TO DARK BROWN VERY SANDY GRAVEL
WITH SOME STT LOOSE DRY TO MOIST

IF ILL

SMALL COBBLESCOBBLE

00000

0
00
0000
01

01

BOO
N

0

113

80

60

38

82

00

00

00

00

00

00
O

810

1015

810

6

BLO

8590

G
BID

9095

15

DARK BROWN FINE SAND VERY DENSE MOISTI

FILL

LB

GRANULAR COAL AND ASH DENSE MOIST WET
FILL ATO

BORING COMPLETED 73092
TOTAL DEPTH 105 FT

KCSIIP4 37983



NOTESNOTE STTLIGAPBIC CONLSCTSCONLSCT IFS BASED ON HID IILSRRLSTJONSIILSRRLSTJON AND AS APPROXIMATE
2 RETERENC TO THE TEXT OF VII 19CM IS NECESSARY ICR PROPER UNDERSTANDING 01 SUBAURLACE CONDITIONS

3 RETER TO KS AND SCA CSSILICTION SYTEM FIGURE ICR EXPANATON OP
GRAPHICSGRAPHIC SLID SYMBOLS

KCSIIP4 37984

SAMPLE DATA

BIL

SOIL PROFILE

0

0

0

DRILING METHOD DRIVEN OPEN HOLE

GROUND ELEVATION IT 128 FT INGVD

SP MEDKLM BROWN VERY GRAVELY LINE SAND
WITH SOME SFT ILOOSE MOISTL LIFT

1J

LB

LB

24

47

18

20

00

00

20

30

80

0

ES

G
811

TO515

3
811

4045

ELI

55601

511

17075

9

12

15

GRANULAR COAT AND PINK TO TAN ASH WITH

HYDROCARBON ODOR LOOSE TO MEDIUM DENSE

MOIST ILL

ATD

SP BLACK FINE SAND WITH HYOCARBON ODOR AND

TRACE WOOD ILOOSE WELL

BORING COMPLETED 730192
TOTAL DEPTH 75 II

LOG OF BORING BLI FIGURE B12



LOG OF BORING 812 FIGURE B13

SAMPLE DATA

B12

SOIL PROFILE

0

S

UI A

ORIENG METHOD DRIVEN OPEN TTOLE

GTOUND ELEVATION II 126 FT NGVDJ

SP
DAIK BIOWN VERY GRAVELLY SAM WITH TRACE

SILT MECUM DENSE MOIST FIN

65

43

32

22

21

00

00

28

50

60

LB

LB

LB

LB

GRANIAR COAT AND PINK TO WHITE ASH

MEDIUM DENSE MOIST KILL

IF MEDIUM BOWN FINE SANDY SLT WITH OQANICSOQANIC ATO
AND HYDROCARBON ODOR MEDIUM STILL MOIST

UD

B12

0515

B12

5560

B12

7075

12

5

SI
DARK BOWN FINE SAM LOOSE WET

BORING COMPLETED 73092
TOTAL DEPTH 75 FT

NOTE STRTIGRIPLIIC CONISCI ARE BASED ON BALD INTERPRETATIONSINTERPRETATION AND OR APPROXIMATE

2 RSLWNC TO THI TSXL OL TIDSTID RPOIT IS NECESSARY TAR PROPER UNDIALANIG OF SISURLSCE CONRALLONA

3 ROTOR TO 1EY AND SCE CLSSSILICTION SYSTEM LIGURE BR EXPISNLION OF GSPMC AND SYMBOLS

KCSIIP4 37985



B13

SAMPLE DATA SOL PROFILE

DRILHNG METHOD DRIVEN OPEN HOLE

IL 10

GROUND ELEVATION LT 126 II INGVDI

L UI 0

DARK BROWN SILTY SAND WILH TRACE ORGANICSORGANIC
B13 AND GRAVEL LOOSE MOIST LIT

105151 00

LB 00

GRANULAR COAL AND PINK TO WHITE ASH

IVORY LOOSE MOIST FILL

LB 12 00

B13

15560 LB 52

DARK BROWN LINE SAND WITH STRONG AID
B13 HYDROCARBON ODOR LOOSE WET

6065 LB 13 78

BORING COMPLETED 73092
TOTAL DEPTH 75 FT

IS

NOTESNOTE 1 STRATIGREPLTIC CONTACTSCONTACT A BASED ON LAID INTERPRATALIONSINTERPRATALION END RC PPROXERATS

2 REF SRNCE TO IN TAXI AT THI REPORT IS NECESSARY OR PROPER UNDERSTANDING 01 SUBAURLEC CONDITIONS

3 REFER TO KEY ND SO CLASSIFICATION SYSLEN FIGURE FOR EXPLUNIULON OL GRAPHICSGRAPHIC AND SYMBOLS

LOG OL BORING B13 FIGURE B14

KCSIIP4 37986



APPENDIX

FIELD PROCEDURESPROCEDURE

9

4
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APPENDIX

FIELD PROCEDURESPROCEDURE

THISTHI APPENDIX DESCRIBESDESCRIBE THE FIELD PROCEDURESPROCEDURE USED DURING THE INVESTIGATION
OF SOIL AND

GROUNDWATER CONDITIONSCONDITION AT THE NBF FTC

SOIL BORINGSBORING

TOTAL OF 13 SOIL BORINGSBORING WERE EITHER DRILLED OR DRIVEN USING TRUCKMOUNTED HOLLOW

STEM AUGER RIG EQUIPPED WITH HYDRAULIC 140LB HAMMER ELEVEN OF THE BORINGSBORING WERE ADVANCED

AS DRIVEN OPEN HOLESHOLE USING 242INCH ID 24INCH LONG SPLITSPOON SAMPLER DRIVEN ON

CONTINUOUSCONTINUOU 15FT INTERVALSINTERVAL FROM THE GROUND SURFACE TO THE GROUNDWATER SURFACE TWO BORINGSBORING

WERE DRILLED WITH 4INCH ID HOLLOWSTEM AUGERSAUGER WHEN GRAVEL WAS ENCOUNTERED WHICH COULD NOT

BE PENETRATED WITH THE DRIVEN SAMPLER THE BORINGSBORING WERE ALL ABANDONED BY BACKFILLING WITH

BENTONITE CHIPSCHIP TO THE GROUND SURFACE

ONCE THE SPLITSPOON SAMPLER WAS RETRIEVED AND OPENED SOIL WITHIN THE SAMPLER WAS

SCREENED WITH PHOTOIONIZATION DETECTOR PID FOR VOLATILE ORGANIC COMPOUNDS SELECTED SAMPLESSAMPLE

WERE ALSO SCREENED BY HEADSPACE ANALYSIS MINIMUM OF TWO SAMPLESSAMPLE PER BORING WERE

COLLECTED FOR CHEMICAL ANALYSIS ONE OF THE SAMPLESSAMPLE WAS COLLECTED FROM THE UNSATURATED ZONE

BASED ON FIELD SCREENING RESULTSRESULT THE OTHER SAMPLE WAS FROM THE GROUNDWATER SURFACE SAMPLESSAMPLE

WERE COLLECTED FOR VOLATILE ORGANIC ANALYSISANALYSI BY INSERTING 15INCH ID 6INCH LONG BRASSBRAS SAMPLE

LINER INTO THE UNDISTURBED SAMPLE RETRIEVING THE LINER AND COVERING BOTH OF ITS ENDSEND WITH TEFLON

FILM AND PLASTIC
END CAPS THE SAMPLE REMAINING IN THE SPLITSPOON WAS THEN HOMOGENIZED IN

STAINLESSSTEEL BOWL AND SPLITSSPLIT FOR OTHER ANALYSESANALYSE WERE COLLECTED IF NECESSARY OCCASIONALLY

POOR SAMPLE RECOVERY PREVENTED THE COLLECTION OF THE VOLATILE ORGANIC SAMPLE WITH BRASSBRAS LINER

IN THOSE CASESCASE GLASSGLAS JAR WAS FILLED FULL OF SOIL DIRECTLY FROM THE SAMPLER USING SPOON

ALL SAMPLING EQUIPMENT WAS DECONTAMINATED BY SCRUBBING WITH SOLUTION OF ALCONOX

AND TAP WATER FOLLOWED BY TAP WATER RINSE AND FINAL DISTILLED WATER RINSE BOWLSBOWL AND SPOONSSPOON

WERE AIR DRIED AND KEPT IN PLASTIC BAGSBAG BETWEEN USE

AFTER SAMPLE COLLECTION THE SAMPLE JARSJAR AND LINERSLINER WERE PUT IN CHILLED COOLER AND HAND

DELIVERED AT THE END OF EACH DAY TO ANALYTICAL RESOURCESRESOURCE INC SOIL CUTTINGSCUTTING DECONTAMINATION

FLUIDSFLUID AND MONITORING WELL PURGE WATER WERE COLLECTED INTO APPROPRIATELY LABELED 55GAL DRUMS

102692 SOEINGNBFGEOREQIR CI
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SURFACE SOIL SAMPLING

LOCATIONSLOCATION FOR SAMPLESSAMPLE FROM THE BERMSBERM OF THE IMPOUNDMENT WERE DETERMINED BY DIGGING

SERIESSERIE OF SMALL SHOVEL HOLESHOLE ALONG THE BERMSBERM INSERTING
PID PROBE INTO EACH HOLE AND

MONITORED THE LOCATIONSLOCATION WITH THE HIGHEST PID READINGSREADING WERE THEN SAMPLED BY COLLECTING SOIL

FROM SMALL SHOVEL HOLE DUG ADJACENT TO THE HOLESHOLE DUG FOR FIELD SCREENING THE SAMPLE BOTTLE

FOR VOLATILE ORGANIC ANALYSISANALYSI WAS FILLED DIRECTLY FROM THE SHOVEL HOLE USING STAINLESSSTEEL SPOON

OTHER SAMPLE BOTTLESBOTTLE WERE FILLED FROM STAINLESSSTAINLES STEEL BOWL CONTAINING HOMOGENIZED SOIL

COLLECTED FROM THE INTERIOR OF THE SHOVEL HOLE

THE SURFACE SAMPLESSAMPLE FROM THE BOTTOM OF THE IMPOUNDMENT WERE COLLECTED IN SIMILAR

MANNER AS THE BERMSBERM EXCEPT
FIELD

SCREENING WAS NOT CONDUCTED TO DETERMINE SAMPLE LOCATIONS

INSTEAD SAMPLESSAMPLE WERE COLLECTED BASED ON OBTAINING REPRESENTATIVE AERIAL COVERAGE OF THE

IMPOUNDMENT BOTTOM THE IMPOUNDMENT BOTTOMSBOTTOM CONTAINED NO STANDING WATER DURING THE FIELD

PROGRAM

MONITORING WELLSWELL

REDEVELOPMENT

THE FOUR EXISTING MONITORING WELLSWELL WERE REDEVELOPED DAYSDAY PRIOR TO SAMPLING BY

PUMPING THE WELLSWELL WITH CENTRIFUGAL PUMP UNTIL THE PURGED WATER WHICH IN ALL WELLSWELL WAS

INITIALLY TURBID AND SILTY WAS CLEAR PRIOR TO REDEVELOPMENT THE WELLSWELL WERE CHECKED FOR FREE

PRODUCT BY EXAMINING THE WATER IN AN ACRYLIC BAILER AFTER IT WAS LOWERED SEVERAL INCHESINCHE INTO THE

WATER APPROXIMATELY 10 GAL WERE PURGED FROM EACH WELL DURING REDEVELOPMENT

GROUNDWATER SAMPLING

THE FOUR
EXISTING MONITORING WELLSWELL WERE SAMPLED BY FIRST MEASURING THE DEPTH TO WATER

WITH AN ELECTRIC TAPE TO THE NEAREST 001 FT MINIMUM OF THREE WELL
CASING VOLUMESVOLUME OF WATER

WAS THEN PURGED FROM EACH WELL WITH CENTRIFUGAL PUMP CONNECTED TO INCH ID POLYETHYLENE

PURGE TUBESTUBE USED FOR WELL REDEVELOPMENT AFTER THREE WELL VOLUMESVOLUME WERE PURGED THE WELLSWELL WERE

SAMPLED USING PERISTALTIC PUMP CONNECTED TO DEDICATED 3I8INCH ID POLYETHYLENE TUBING THE

DISCHARGE RATE OF
PERISTALTIC PUMP WAS LOWERED WHEN THE BOTTLESBOTTLE FOR VOLATILE ORGANIC ANALYSISANALYSI

WERE FILLED TO PREVENT LOSSLOS OF VOLATILESVOLATILE BY FLUID TURBULENCE THE SAMPLESSAMPLE FOR METALSMETAL ANALYSISANALYSI WERE

ORIGINALLY PLANNED TO BE FIELD FILTERED AND PRESERVED HOWEVER THE 02MICRON FILTERSFILTER CREATED TOO

MUCH BACK PRESSURE FOR THE PERISTALTIC PUMP TO OPERATE THEREFORE THE METALSMETAL SAMPLESSAMPLE WERE

COLLECTED UNFILTERED ANY PRESERVATIVESPRESERVATIVE WERE RINSED OUT OF THE SAMPLE BOTTLESBOTTLE PRIOR TO FILLING

W26FL BOINGNBFGEOFEQ1RVF C2
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CONDUCTIVITY PH AND TEMPERATURE WERE MEASURED DURING SAMPLE COLLECTION

CONDUCTIVITY AND PH METERS WERE CALIBRATED FOLLOWING PROCEDURESPROCEDURE PROVIDED WITH THE

INSTRUMENT PRIOR TO COMMENCEMENT OF SAMPLING AND AT LEAST ONCE EVERY FOUR HOURSHOUR DURING

SAMPLING CALIBRATION ADJUSTMENTSADJUSTMENT WERE RECORDED IN LOGBOOK MAINTAINED WITH EACH METER

FOUR REPLICATE FIELD MEASUREMENTSMEASUREMENT WERE MADE AND RECORDED ON THE SAMPLE COLLECTION FORM ALL

SAMPLESSAMPLE WERE PLACED IN AN ICED COOLER AND HAND DELIVERED TO LOCAL LABORATORY AT THE END OF THE

DAY THE CHAINOFCUSTODY FORMSFORM DOCUMENTING SAMPLING POSSESSION AND
TESTING PARAMETERSPARAMETER

ACCOMPANIED THE SAMPLESSAMPLE DURING COLLECTION AND TRANSFER

SAMPLE LOCATION SURVEY

ALL SOIL SAMPLE LOCATIONSLOCATION WERE IDENTIFIED AND FLAGGED BY THE FIELD CREW SAMPLE LOCATIONSLOCATION

WERE SURVEYED FOR HORIZONTAL CONTROL BY ESTABLISHING BASELINE OFF
RELATIVELY PERMANENT SITE

FEATURE IE SOUTHEAST CORNER OF SEATTLE
CITY LIGHT BUILDING HORIZONTAL CONTROL FOR EACH SAMPLE

LOCATION WAS DETERMINED BY TAPING THE RADIAL DISTANCE TO EACH LOCATION FROM EACH END OF THE

BASELINE THE INTERSECTION OF THE RADII DETERMINED THE SAMPLE LOCATIONS

1012692 OEINGNBIGEOIEQ1RF C3
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APPENDIXD

SKYDROR SCREENING LEVEL ANALYSISANALYSI
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APPENDIX

SKYDROLTM SCREENING LEVELSLEVEL

SKYDROLTM INCLUDING ITS MAJOR CONSTITUENTSCONSTITUENT IS NOT LISTED ON EXISTING OR PROPOSED FEDERAL

ANDOR STATE DRINKING WATER STANDARDSSTANDARD DEVELOPED UNDER THE SAFE DRINKING WATER ACT OR BY THE

STATE BOARD OF HEALTH IN THE ABSENCE OF SUCH STANDARDSSTANDARD HUMAN HEALTH BASED CONCENTRATIONSCONCENTRATION

WERE CALCULATED FOR SKYDROLSTM CONSTITUENTSCONSTITUENT USING THE FORMULASFORMULA IN WAC 173340720 THAT ARE

PROTECTIVE
OF GROUNDWATER VIA DIRECT

INGESTION
OF GROUNDWATER IE GROUNDWATER CLEANUP LEVEL

AND OF SOIL WITH THE POTENTIAL TO LEACH SKYDROLSTM CONSTITUENTSCONSTITUENT TO GROUNDWATER IE SOIL
SCREENING

LEVEL

CALCULATING CORRECTIVE ACTION SCREENING
LEVELSLEVEL FOR SKYDROLTM USING MTCA FORMULASFORMULA IS

COMPLICATED DUE TO THE LACK OF NECESSARY TOXICOLOGICAL INFORMATION THE SELECTED APPROACH FOR

DEVELOPING SCREENING LEVELSLEVEL FOR THISTHI STUDY FOCUSED ON TRIBUTYL PHOSPHATE TBP THE PRIMARY

CONSTITUENT OF SKYDROLTM THE AVAILABLE TOXICITY DATA FOR TBP INCLUDESINCLUDE TDLO THE LOWEST DOSE

OF MATERIAL INTRODUCED BY ANY ROUTE OTHER THAN INHALATION OVER ANY GIVEN PERIOD OF TIME AND

REPORTED TO PRODUCED ANY TOXIC EFFECT USING STANDARD PROCEDURESPROCEDURE OUTLINED IN EPA GUIDANCE

ETHIER EPA 1989 TDLO CAN BE USED TO CALCULATE REFERENCE DOSE RFD FORMULASFORMULA PROVIDED

IN THE MTCA REGULATION CAN THEN BE USED TO CALCULATE HUMAN HEALTHBASED CLEANUP LEVELS

THE REPORTED TDLO FOR TBP IS 12600 MGKG OISHI 1982 THISTHI WAS ADMINISTERED TO RATSRAT

IN FEED AT CONCENTRATIONSCONCENTRATION OF 05 PERCENT BASED ON THE AMOUNT OF FOOD RAT EATSEAT DAILY AND AN

ASSUMED RAT WEIGHT THISTHI CORRESPONDSCORRESPOND TO 500 MGKGDAY OF TBP APPLYING SAFETY FACTOR OF

10000 CONSISTENT WITH EPA GUIDANCE RESULTSRESULT IN AN ESTIMATED REFERENCE DOSE OF 005 MGKGDAY

THE REFERENCE DOSE CAN BE USED TO CALCULATE MTCA METHOD HUMAN HEALTHBASED CONCENTRATIONSCONCENTRATION

OF 4000 MGKG AND 800 IGL FOR SOIL PROTECTIVE OF DIRECT CONTACT AND GROUNDWATER

RESPECTIVELY MULTIPLYING THE GROUNDWATER CONCENTRATION BY 100 AS SPECIFIED IN WAC 173340

740 RESULTSRESULT IN SOIL CLEANUP LEVEL PROTECTIVE OF GROUNDWATER FOR TBP OF 80 MGKG
THE LD5O FOR SKYDROLTM IS 2100 MGKG AND 3000 MGKG FOR TBP THISTHI INDICATESINDICATE THAT

SKYDROLTM IS MORE TOXIC THAN TIM ADJUSTING THE TBP CLEANUP LEVEL DOWNWARD BASED ON THE

SKYDROLTM LD5O RESULTSRESULT IN
SCREENING

LEVEL FOR SOIL OF 60 MGKG BASED ON GROUNDWATER

PROTECTION AS FURTHER MEASURE OF CONSERVATISM ALL FOUR MAJOR CONSTITUENTSCONSTITUENT OF SKYDROLTM WERE

SUMMED THEN COMPARED TO THISTHI SCREENING LEVEL TO DETERMINE IF ANY INDIVIDUAL SOIL SAMPLE WAS

OF POTENTIAL CONCERN

1026FL HOINCNBFGEOFECHRPT D1
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THE ESTIMATED GROUNDWATER SCREENING LEVEL FOR SKYDROLTM BASED ON REVISION OF THE

800 JIGL GROUNDWATER HEALTHBASED CONCENTRATION FOR TBP IS 600 IGL AGAIN ALL FOUR MAJOR

CONSTITUENTSCONSTITUENT OF SKYDROLTM WERE SUMMED THEN COMPARED TO THISTHI SCREENING LEVEL AS AN ADDED

MEASURE OF CONSERVATISM

REFERENCESREFERENCE

ETHIER ELIZABETH THE ROLE OF HEALTHBASED CRITERIA DEVELOPMENT IN UASTHAMASUASTHAMA INSTALLATION

RESTORATION PROGRAM ORNL PUBLICATION 6489 OAK RIDGE NATIONAL LABORATORY OAK RIDGE TN

OISHI H S OISHI AND K HIRAGA 1982 TOXICITY OF SEVERAL PHOSPHORIC ACID ESTERSESTER IN RATS

TOXICOLOGY LETTERSLETTER 13 2934

1026FL BOEINGNBIGEYREQTKI D2
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